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Lowering Pipe in Trench for Water Main in Detroit 
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onstruction 


How Detroit Selects and Operates the Equipment for Building Water-Works Extensions. 
Placing a Submerged Intake Without a Diver in San Francisco; G. W. Pracy. 


é Joera tion 


A Central Repair Shop for the Philadelphia Water-Works, John M. Broggini. 
Diesel Engines Furnish Power for Gloucester, New Jersey, Water-Works; W. De Witt Vosbury. 


Purification 
Operation and Tuning of the Cleveland Filters; J. W. Ellms. 


Removal of Carbon Dioxide, Odor and Iron from Water at Virginia Beach, Virginia. 
Operation Control Panels for the Sacramento, California, Filters 


Supply and Distribution 
How Devils Gate Flood Control Reservoir Replenishes Pasadena Water Supply. 


A Table of the Large Water-Supply Reservoirs of the United States; Allen Hazen. 
Making 30-inch Flexible Joint Cast-Iron Pipe; W. G. Hammerstrom. 
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The Floor is the PRODUCING Part 


Remove the factory side walls and roof—you do not 
stop production— you simply expose it to the elements 
and outside distractions. 


On the floor of the factory machines hum, men 
labor, products move along to completion. And the 
expedition and economy with which they move is 
governed entirely by the floor assistance or resistance 
encountered. 


Kreolite Wood Block floors are fast displacing other 
types. 
All kinds of manufacturers have found no other 


material so permanent, so resilient, so saving and so 
helpful to men, machines and production efficiency. 

Kreolite’s patented process by which the blocks are 
impregnated with Kreolite Preservative Oil, makes 
them impervious to moisture from above and below. 
And its exclusive design provides grooves which, 
filled with Kreolite binder pitch, make the floor a 
single unit of such durability that it outlasts the 
factory. 

Kreolite Wood Block floors are especially adapted 
for use in machine shops, foundries, paper mills, 
tanneries, loading platforms, and stables. 


Our Factory Floor Engineers are ready at all times to co-operate fully, without obligation. 


Send for our service or write for our book on Kreolite Floors. 


Write the Toledo Office. 


The Jennison-Wright Company, 79 Kreolite Building, Toledo, Ohio 
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Our Water-Works Issue 

HE American Water-Works Association meets next 

week in Philadelphia. In accordance with a time- 
honored custom of this journal and the two which it 
succeeds, this issue, as the one immediately preceding 
the convention, contains a larger and more varied list 
of articles on water-works and allied subjects than is 
ordinarily printed in a single issue. Both topically and 
geographically, the articles have a wide range, as is 
fitting in view of the wide scope of the association. 


The Convention Program 

HE program of the Philadelphia convention is well 

designed to attract, inform and inspire a large 
percentage of the membership of the association. It 
should do more. It should increase the membership. 
Half a hundred papers and committee reports are 
listed. That does not include the many topics suggested 
for the “informal get-together” group meetings. It 
leaves out of account the innumerable subjects on which 
individual members will gain both light for guidance 
and courage for action through the still less formal 
talks between old and new acquaintances and friends— 
among which the supply men will not be last or least. 


Standardization 


HE Standardization Council established two years 

ago and the sub-committees it announced at Cleve- 
land last year are points of interest on the Philadelphia 
program. The council itself and a half dozen of its 
sub-committees are down for reports. As some of the 
relatively few subcommittees are hold overs—like the 
one on cast-iron pipe specifications——it would appear 
that either that “slow and sure” had been adopted as the 
motto of most of them or else that even a parental 
committee is not able to get much more life and action 
from numerous standing committees than when these 
committees were fatherless and motherless. But pa- 
tience rather than hasty judgment is desirable. 


Seventeen Committees 


ESIDES the Council on Standardization there are 

associated with it no less than 17 sub-committees, 
with about 110 members in all—say 100 members, 
allowing for duplicate service. Although some of the 
committee titles disclose little if anything to stand- 
ardize, all suggest opportunity for useful investigation 
and report. The parental or directing council affords a 
means of co-ordination, beginning with the choice of 
committee chairman and other members and continuing 
with advice as to the scope and methods of the committee 
work. Here again the prominence of matters of water 
quality and treatment are notable, seven committees 
with nearly 50 members appearing on the list. Judging 
from the number and character of its membership, the 
Committee on Colloid Chemistry and Its Relation to 
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Water Purification has the most troublesome problems 
to solve. The committee, presumably will be one of 
research rather than standardization, at least for a 
time. Much seems to be likely to come of the other 
committees, as we have already indicated. Name and 
exact scope aside, the underlying idea of the council 
and its sub-committees promises added usefulness to 
the American Water Works Association. The hundred 
members who are co-operating to that end deserve 
commendation and support. 


Water Quality and Treatment 

HE fact that nearly half of the papers and com- 

mittee reports have to do with some phase of the 
quality of water, its conservation and improvement, is 
significant. It is due primarily to the vital nature of 
the subjects indicated, which has led to the formation 
of various committees which are scheduled to report at 
Philadelphia, and which also caused the creation, some 
years ago, of a chemical and bacteriological section. 
Besides two sessions of its own, one of which will be 
devoted to the pressing questions of tastes and odors, 
the chemists and bacteriologists will provide the papers 
for a joint session with all the other members. The 
quality of water is most assuredly coming to the front. 


The Engineer in Public Life 

NGINEERS have frequently been charged with 

neglecting their public responsibilities. When the 
results of an election or appointment are announced it 
generally happens that a lawyer, a merchant, a banker, 
a business man, or a politician is the man selected. 
Nevertheless, within the engineering profession there 
has been a growing appreciation of the desirability of 
more engineer representation in civic affairs. Engi- 
neering News-Record is endeavoring to discover what 
results have followed this change in attitude and has 
addressed to secretaries of national and local engineer- 
ing societies requests for information on engineers 
who have been elected to some public office of a non- 
engineering character or who are otherwise taking an 
active part in public affairs. It is planned to publish 
a series of brief biographical sketches of these men 
in the news section and the first installment appears 
in this issue. Without the co-operation of our readers 
it is clear that this series cannot be made complete. 
It is requested, therefore, that you who read these 
lines send us the names of any engineers in your local- 
ity who are engaged in some form of public activity 
outside of regular professional duties. It is desired to 
limit the series to activities of a non-engineering 
character, so that a city engineer or a city manager, 
for example, irrespective of the value of their public 
service, would not qualify. What we would like to find 
out are the names of engineers who are mayors of 
cities, members of state legislatures, presidents of 
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764 ENGINEERING 
chambers of commerce, aldermen, commissioners, or 
chairmen of committees engaged in civic or philan- 
thropic works. 


Our Largest Reservoirs 

HE partial list of the largest storage reservoirs 

in the United States given elsewhere in this issue 
will surprise many because of its length and of the 
large capacity of so many of the reservoirs. A round 
dozen store 100 billion gallons or more of water that 
can be drawn off for actual use, while 35 store upwards 
of 50 billion gallons. Mr. Hazen, who compiled the 
list from data gathered by a committee of Engineering 
Council, recognizes that some large reservoirs may be 
omitted, while the gaps in the table afford evidence 
that for many of the reservoirs listed important fig- 
ures are lacking, and also the uses which a large num- 
ber of the reservoirs serve. Although compiled with 
care from the best available sources, Mr. Hazen states, 
some of the figures doubtless need revision. A service 
will be rendered the engineering profession and the 
conservation and use of one of the greatest of the 
natural resources of the country will be furthered by 
any and all who will assist in completing the list. 


An Unobtrusive Strike 

INCE the beginning of the coal strike more than 

five weeks have elapsed. During that time the news 
of the strike has relinquished command of the first page 
and retired to a rear-rank position inside. The public 
has shown little interest. Indeed, the limiting factor in 
the production of those mines that are working is lack 
of demand rather than of capacity. Taking into ac- 
count present production, possible increase under the 
spur of keener demand, and current drafts on consum- 
ers’ stocks, another month probably will elapse before 
a shortage can be felt. Then will come the crisis in 
the current dispute. But further investigation has con- 
firmed earlier diagnoses that the difficulties lie deeper 
than the issues now drawn and that the coal industry 
is seriously ill. Rumor has it that the President is to 
propose a solution of the problem. It is to be hoped 
that such a solution will be not merely balm for the 
present irritation but rather a thoroughgoing remedy 
that will attack the ailment at its source. 


Do Designers Use Diagrams? 

OR some years this journal has discouraged the 

publication of diagrams for the design of rein- 
forced-concrete beams. It has been observed that if 
a designer is of a certain type of mind he has some 
self-constructed curves which he insists on using to 
the exclusion of any other or if he is not diagram- 
minded, so to speak, he will not use any curves or 
tables whatsoever, no matter how cleverly they are 
constructed or how easily they can be used. Further- 
more, if by any chance a concrete-beam diagram were 
published, the editors were immediately swamped with 
dozens of others of obvious superiority. Self defense 
alone indicated the aforementioned bar against design- 
ing diagrams. Of late, however, there has been a 


recrudescence of the concrete design curve and with 
them have come many authors who demand proof of 
the probable sorry fate of a diagram once published. 
They have been, some of them, quite insistent, so much 
so that we are led to make inquiry of concrete designers 
as follows: 


Do designers in general use diagrams for 
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reinforced-concrete work; will they use those prepay. 
by some one else; do they prefer comprehensive des: ,, 
tables or possibly simple tables plus extensive slide-, S 
work; is an all-embracing diagram preferable 
series of specialized curves? 


Possibilities in Rural Engineering 


URAL engineering has come to mean a fairly defin::. 
thing. One bureau of the government at one tim» 
had the term in its name, and although the highway 
boom has now severed the titular tie, the work still goes 
on. Trade associations, too, dealing with engineering 
materials, have long recognized the market for thei; 
products on the farm and have devoted much of their 
professional literature thereto. There is, indeed, a so- 
ciety of agricultural engineers, with a publication and a 
fair-sized membership list. When all this is said, how- 
ever, it remains that here is an attractive field that has 
not been properly tilled; there ought to be in our rural 
district openings for farm engineering practice which 
engineers, especially young engineers with the proper 
training and inclination, have been neglecting. 

Farming and farmers need the engineer. No great 
amount of argument is required to prove that. From 
the problems of drainage and irrigation down to those 
of building design, house and barn sanitation, and 
machinery layout amd selection, the overhead expendi- 
tures of the farm are all based on considerations essen- 
tially engineering in character. The farmer is the 
largest producer in the United States, yet even the 
casual observer in rural districts sees many examples 
of waste and loss resulting from the failure to apply the 
engineer’s point of view in solving certain problems of 
farm operation and production. One might go even 
further and say that in large-scale farming under con- 
ditions common to the West the successful farmers are 
those who by natural bent or training use the engineer’s 
method of approach in solving certain of their problems. 

The difficulty is in persuading the farmer that he does 
need the engineer. He is, by hereditary usage and by 
environment, the most self-sufficient of men. Advice is 
the last thing he formerly paid for, especially if that 
advice was from what he considers a theoretical or non- 
practical source. More and more, though, the farmer 
is coming to look to outside sources of information. 
He is a great reader of farm papers. He consults 
machinery salesmen for type and size of equipment. 
He studies the government and trade-association bul- 
letins. For such men the step to paid engineering 
service should be shorter than it would have been in 
the old days when the farm was isolated and the farmer 
too prone to depend on his own personal experience. 

Here may be the opportunity for the engineer who 
is willing to study the field and accommodate himself to 
its peculiarities. A farm upbringing is almost a neces- 
sity; a wide acquaintance in and of the neighborhood 
is a requirement; a high and mighty detached air can- 
not succeed. The farm engineer must get down with 
his clients and work out their problems to the last 
detail, and a proper neglect of unnecessary theory should 
breed a respect that display of book learning or fancy 
practice would soon destroy. Land surveying might for 
a while at least be the backbone of such a practice and 
with it might come some business as township advisor 
on road, bridge and similar problems, for work with and 
for the farmer would develop slowly. 
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How Shall We Finance Our Highways? 


CCEPTED practice in highway financing runs 
J, Prot in the direction of short-term bond issues, 
and is based on the theory that the issues should be 
amortized in the “life” of the road. Now come the 
proponents of a theory, which starts from a basis funda- 
mentally different and leads to the conclusion that 50- 
vear bond issues are justified. These proponents, one 
of whom is Dr. Haig, who writes on the subject in this 
issue, lay down the premises that a road should never 
wear out. With their first stroke, therefore, they re- 
move the whole basis of our present theorizing—namely, 
that roads will wear out, and that when worn out the 
bonds sold to construct them should have been paid off. 

Obviously the advocates of the theory have had to 
write a new definition of “maintenance.” They con- 
sider “maintenance” to include not merely the constant 
upkeep of surfacing but its rebuilding when necessary. 

Under such maintenance a highway once built be- 
comes a permanent improvement. It is then not 
unreasonable, say Dr. Haig and those who agree with 
him, to ask future generations to bear a share of the 
cost. In fact on purely theoretical grounds the bonds 
might never be amortized but each generation be asked 
to pay a rental on the improvement, in the shape of 
interest on a permanent bond issue. For practical rea- 
sons 50-year and not permanent bonds are advocated. 

The advantages of the proposal are obvious. It 
would enable us to raise readily the sums necessary 
for extensive highway programs without unloading 
upon the present generation of general taxpayers, the 
heavy charge of amortizing highway securities in a 
15 or 20-year period. The objections are that it in- 
creases the total cost of road improvement by spreading 
interest payments over a longer period of years and 
that it courts over-bonding. The larger interest 
charge, however, is probably more than offset by the 
savings in haulage due to earlier construction of im- 
proved roads. 

The success of the theory in application would re- 
quire the writing into the law of stringent require- 
ments as to maintenance and a classification of 
re-surfacing as a maintenance charge. This accom- 
plished, we believe that the issuance of 50-year bonds 
would be a defensible program, but, naturally, the total 
bonded indebtedness would have to be restricted to a 
definite proportion of the assessed valuation in order to 
keep within bounds of safe public financing. 

As to the division of costs between the general tax- 
payer and the road user there will be, we believe, little 
dispute over Prof. Haig’s suggestion. In fact, the 
same or closely similar proposals have been made be- 
fore in engineering circles and have been well received. 
The vehicle user everywhere is willing to bear the 
maintenance cost, as usually understood, and will prob- 
ably make no objection to the inclusion of re-surfacing 
as a maintenance charge. He will, we believe, also 
bear without protest the charges due to the excess cost 
incurred in building a highway up to the standards re- 
quired by the motor. The proposal is reasonable. 

All in all the theory as put together in Dr. Haig’s 
article appeals to us as well considered. It raises ques- 
tion chiefly as to the advisability, of piling up a large 
highway indebtedness. We instinctively dislike large 
public debts—and rightly so. Few of them leave 
tangible assets. What will the public temper be when 
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the permanent asset in road improvements is proved? 

The whole theory deserves careful consideration and 
discussion from the standpoint of each interest affected 
—and chiefly from that of the public. 


Construction Equipment Accounting 


QUIPMENT performance studies, fortified by cos‘ 

accounting for individual machines, have been de- 
veloped to practical purpose in conducting force-account 
water main extension in Detroit. As related in this 
issue, these means have accomplished improvements in 
the design and fabrication of trenching and pipe laying 
machines, in the materials of which they are built, and 
in the accessories which they require for efficient oper- 
ation. By their use some degree of standardization has 
been attained as, for example, specialization in gas- 
engine power. Even broad principles of equipment 
design and construction have been formulated in a 
tentative way. 

The practice of the Detroit water department engi- 
neers throws light on a path to improvement in plant 
management which has not been adequately opened up 
by construction engineers and contractors. As an 
owner and operator of construction plant, the depart- 
ment has considered it to be its duty to advance equip- 
ment engineering knowledge and standards. This is an 
obligation whjch the contractor, the operator for profit 
of construction plant, has not been eager to assume. 

Aside from the efforts of a few individuals, the aid 
which contracting has given equipment engineering has 
been incidental. The Detroit water department engi- 
neers on the contrary have consciously planned to learn 
where improvements were possible and have specified 
these improvements in making purchases. The differ- 
ence is vital, for it is the difference between scientific 
determination and accidental discovery. This is the 
lesson which contracting needs to learn. 

Perhaps the first thing observed in examining the 
work at Detroit is that knowledge has not been gained 
by considering equipment in mass. It has been gained 
by considering machines individually in all the events 
of their field and shop life. With a number of types 
and patterns of each kind of machine, as for example 
trench excavators, in service, the relative merits of 
differences in detail were thus made capable of deter- 
mination. At the same time individual defects or 
merits grouped according to kind, for all machines, led 
to a possible enumeration of general principles. It is in 
this way that the Detroit studies have been utilized 
to show on one hand the specific fact that the box- 
girder boom is best for trench excavation and on the 
other hand the general truth that cast-steel cut gears 
are worth their extra cost for all kinds of equipment. 

A virtue of this method of individual machine- 
accounting is that it is equally applicable by the large 
plant owner and by the small contractor with one unit 
of major equipment. With the different accounting 
methods sufficiently explained, the records of a dozen 
machines operated by as many contractors are nearly 
as useful for generalization as are the records of a 
dozen machines operated by one contractor. The situa- 
tion would obviously be improved by the use of a 
uniform system of accounting and here contracting 
organizations have a service to perform. They need to 
press the importance of equipment accounting and to 
provide them with means for keeping uniform accounts. 
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Mechanical Equipment for Detroit Water Main Extension 
Day-Labor Organization—Machine Selection and Operation—Shop and Job Accounting— 


ORCE account construction of water mains in 

Detroit, Mich., has approximated a hundred miles 
a year for a number of years. In 1920, 130 miles of 
mains were constructed. These mains range in size 
from 4 in. to 4 ft., but the greater number are 6 and 
8 in. in size. To carry on these considerable construc- 
tion operations the city has organized and equipped 
its forces elaborately. Machines are provided for 
trenching, handling pipes and back-filling and for many 
special shop and field operations. Altogether a construc- 
tion plant exceeding that of any contractor doing pipe- 
laying work has been assembled. This equipment is 
kept in repair and new equipment is built in well out- 
fitted department shops. 

Department Organization—A chart of the organiza- 
tion of the department of water supply, Fig. 1, indicates 
clearly the leading place held by the division of distri- 
bution under which comes practically all engineering 
and construction except that occupied in developing the 
filtration works, which are not yet completed. The 
bureau of construction and of power machines and the 
bureau of repair, with its sections of shops and yards, 
are chiefly the ones which enter into the present con- 
sideration of force account water-main extension. 
Incidentally all water-main extension is not carried out 
by the department forces. During the last few years 
contract work has averaged probably 15 per cent of the 
total. 

In general the organization for pipe-laying is simple. 
Each field operation is in charge of a foreman. who 
receives his orders, and is furnished with his machine 
equipment and materials through the construction 
bureau in conjunction with the bureau of power 
machines. The foremen report daily to the construc- 
tion bureau and a summation of these reports comes 
daily to the Division of Distribution in the form indi- 
cated in Fig. 2. A report of similar form is received 
from the contract operations. A complete record of the 
day’s operations and the location of operations for the 
succeeding day are provided by the daily construction 
report. Further operations of accounting, handling 
requisitions, allotting supplies and equipment, etc., are 
clerical details ordinary in character except, perhaps, 
for the exactitude required. 


FIG. 3. 


Standardized Power Units—Cost and Performance Records 





CHAIN-BUCKET TRENCH EXCAVATOR 
Latest type with box-boom, cut gears, multiple-cylinder gas engine, belt drive, screw hoist and oscillating crawler traction 


It is in the application of mechanical equipmen: : 
pipe-laying and the management of this equipment thx; 
the kernel of distinction lies in the department’s direc- 
tion of force-account construction. Machine const; 
tion is employed whenever it is practicable. Pavemen: 
breaking, trench excavation, pumping, pipe handling 
and backfilling are performed by machines. So are 
supplementary operations such as stone crushing, con- 
crete mixing, providing compressed air, pipe-cutting 
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FIG. 1 


and generating current for lighting the job. All 
machines are mobile, either self-propelling or mounted 
on wheels for hauling. In a large degree the power 
units are standardized. The machines are largely 
especially built or assembled to designs of the depart- 
ment engineers, or, where the standard designs of the 
manufacturers are employed, are altered in detail as 
by substituting steel for iron or cut gears for cast gears. 
Pipe-Laying Equipment—Trench exacavation is the 
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Original 16 x 14 in. filled out form, covering previous day's work, 


big task of all pipelaying operations. In Detroit, the 
soil, generally a compact clay, lends itself well to 
machine trenching and a fleet of 10 trench excavators 
is operated. These machines date from 1917 to 1921, 
and, therefore include several styles. Except two 
wheel excavators, they are all of one make and of the 
chain bucket type. All, except one steam machine, are 
operated by multiple-cylinder gas engines. Trenches 
from 28 to 72 in. wide and from 83 to 14 ft. deep are 
dug. Experience with these excavators indicates the 
following: 

1. In Detroit soil, generally, as stated, a compact 
fine-grained clay, wheel machines give excellent serv- 
ice, but their use is limited by the shallow depth they 
can dig. The two Detroit machines dig 84 ft. deep 
and are, it is believed, the deepest digging wheel exca- 
vators ever built. 

2. In chain-bucket machines a box-girder boom, Fig. 
3, is superior to the older double-channel type of boom. 
It is much stiffer and less likely to be distorted and to 
become loose. 

3. Between screw hoists and cable hoists for the 
boom, the comparison may be stated as follows: With 
cable hoist, dependence is placed on the weight alone 
of the boom to force the buckets into the soil and in 
hard ground or frozen soil the digging cannot be 
crowded because the boom will lift. Where boulders or 
crossing pipes are encountered the cable hoist has the 
advantage that the boom will lift and ride over the 
obstruction. The screw hoist holds the boom down to 
the work and permits crowding in hard ground. 

4. Gas-engine power is preferable to steam. The 


FIG. 5. ASSEMBLING BAY OF MACHINE SHOP 


Pavement cutter, pumping outfit, locomotive cranes being 
assembled or in process of repair indicates types of machines. 
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FIG. 2. DAILY CONSTRUCTION REPORT FORM 
which is delivered to the construction division heads each morning. 


one steam machine, with a horizontal boiler, gives 
trouble due to the surging of the water which packs 
the frame unduly. A vertical boiler would be prefer- 
able. In any case, with steam machines the water 
haul is expensive unless a supply close to the machine 
is available. 

5. The small sizes of chain-bucket machines lack 
frame rigidity and sufficient tread area to the crawler 
tractions. 

6. Automobile type 


radiators, with fans, are 


FIG. 4. PIPE-HANDLING GANTRY ON ROLLERS 
Only pipe up to 30 in. is handled by these devices. For 36-in. to 


48-in. pipe, valves and specials, locomotive cranes are altogether 
preferable. 

superior to cooling tanks for gas-engine operated exca- 
vators. 

7. Machine-cut gears add little to the cost and con- 

siderably increase the life of the excavator. 
8. In crawler tractions, the 
oscillating type is superior to 
the rigid type because it re- 
duces rack and tear of the 
machine. 

Averages of trench excava- 
tion output, of the cost per 
foot of trench and of gasoline 
consumption do not signify 
much as these machines have 
to be operated to meet the con- 
ditions of pipe extension work. 
The jobs are numerous, only 
such output of trench is at- 
tempted as will keep the pipe- 
laying steadily in progress, 
and the machines are of differ- 
ent styles, sizes and ages. 

For handling large pipe, 
36-in. to 48-in., locomotive 
cranes on crawler tractions 
have been found preferable to 
other machines. Three of 
these cranes are 34-ton capac- 
ity for handling 36-in. pipe 
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FIG. 6 
Original 16 x 14 in. 


and a fourth is a revolving steam shovel converted by 
removing the dipper and adding a block and hook. The 
converted shovel has a capacity of 5 tons and is em- 
ployed to handle 42-in. and 48-in. pipe. The converted 
shovel and one crane have steam power and the two 
others are operated by gasoline engines. 

These cranes are particularly interesting for their 
illustration of the practice of the department engineers 
in extending the usefulness and improving the con- 
struction of purchased equipment. As the result of 
experience with the first 34-ton gasoline crane, which 
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FIG. 7. DAILY MACHINE COST RECORD 
had a Buffalo engine and cast gears, the second 34-ton 
crane was ordered equipped with an “Automatic” engine 
and built with machine-cut gears at an extra cost of 
$1,600. The experience of the department has been 
that the added cost of cut-steel gears is returned in 
longer life and less maintenance of almost any large 
and expensive piece of equipment. 

In the case of the converted shovel the crawler trac- 
tion treads which were wood blocks shod with steel, 
and had proved short-lived, were rebuilt, at the depart- 
ment shops, of cast steel. The cost was reduced and 
the life increased. This sort of reconstruction is regu- 
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PERPETUAL INVENTORY FORM 
All machine supplies, replacement parts and repair materials are recorded on these blanks, 





SUMMATION COST RECORD OF INDIVIDUAL MACHINES 
Includes all costs except materials which are entered on a separate ledger sheet. 





lar practice, wherever weakness develops in purchased 
equipment. Additional outfit is also regularly insta}\ed 
wherever the machine can supply a supplementary sery- 
ice in connection with its major purpose. The two 
steam cranes are outfitted, for example, with vertical] 
locomotive type air compressors and air receivers. These 
compressors give 90 cu.ft. of free air per minute for 
pipe caulking and other uses without bringing in a 
special compressor outfit and an additional operator. 
Practicaliy all steam machines are outfitted with air 
pumps. 

For more extensive uses of compressed air there are 
portable compressor outfits. These are hauled by 
motor trucks. The latest style has a four-cylinder 
automobile-type engine and has proved easier to keep 
in repair, and to put in operation and it causes less 
vibration than the older two-cylinder horizontal gas- 
engine outfits. Here it is noted that for all but small- 
size gas motors, the department has standardized on 
automobile-type engines. For small units standardiza- 
tion consists in using one make of engine. This uni- 
formity has saved greatly in the expense of stocking 
repair parts and making repairs and replacements. 

For smaller pipe handling operations, ordinary hand 
processes or gantry and winch outfits as indicated in Fig. 
4, have been used. Backfilling, however, is again usually 
a machine process. Practice has settled definitely on 
boom machines with crawler tractions and two-cylinder 
gasoline engines of 12 to 15 hp. These heavier machines 
are more efficient, where the spoil bank is partly frozen 
or has set after long exposure. Maintenance on back- 
fillers, in proportion to their cost, runs higher than on 
trench excavators and other equipment generally, which 
indicates the need of more sturdy manufacture. 

Supplementary Equipment.—Supplementary to trench- 
ing, pipelaying and backfilling there are pavement cut- 
ting and repaving, pumping and the lighting of night 
work and underground operations. The department 
equipment includes pavement cutters, stone crushers, 
concrete mixers, pump and compressor outfits. In all 
these units a high degree of portability is sought. They 
are self-propelling or carriage-mounted and are kept 
down to reasonably small size. It is also the aim to 


SSeS 


Sees = a = 
} BALANCE 


Amounts 


























eae 


t 

















ne 


ENGINEERING 


May 11, 1922 


standardize on one-cylinder Novo engines or four- 
cylinder automobile type engines. So far as possible 
one-man operation is attained. These characteristics 
all fit in with the service of the machines, which is 
scattered and is not of long duration in any place. 

Shops and Yard Service.—The success of force-account 
work with intensive use of labor-saving machines de- 
pends largely on perfect yard and shop service. In 
Detroit, materials and supplies are stored at three yards, 
as indicated by the organization chart, Fig. 1, which 
also indicates a projected future yard. At one of these 
yards are the machine shops. All have railway sidings, 
track-scales, and 15 or 20-ton locomotive cranes for 
unloading cars. The larger cranes will handle a 48 x 
48-in. Y-casting which is about the heaviest piece used. 
Delivery from the yards to the work is by motor trucks; 
the department has standardized on 3-ton and 6-ton 
Packards. 

Is is in its shop development, however, that the depart- 
ment’s practice is more particularly distinctive. The 
shop is new, Fig. 5. It is large enough and well enough 
equipped with forges, hammers and machine tools to 
fabricate any part of any machine employed and to 
assemble at the same time several of the larger 
machines. This statement is important to bear in 
mind. The shops and their equipment are not the ordi- 
nary city department shops for making minor repairs 
and replacements; they are outfitted to fabricate con- 
struction machine parts or even complete machines 
capable of being produced from standard structural 
shapes, castings and forgings. Besides repairing 
equipment they produce, between repair jobs, various 
small forgings, etc., required by the department. 

Precise shop records are kept on every piece of equip- 
ment. The items recorded include repair parts, supplies, 
shop labor, field labor operating the equipment, and daily 
output. For this purpose there is a complete system 
or order blanks, shop and field report blanks, ledger 
summation sheets, etc. A number of these, the exten- 
sion of whose use to other cost recording systems is 
possible, are shown by Figs. 6, 7 and 8. The note- 
worthy idea is that there are a daily field cost record, 
Fig. 7, a repair part shop record and a summation cost 
record, Fig. 6, for every machine. This indicates a 
principal of equipment cost keeping which permits exact 
analysis of the service which every machine and every 
part of that machine gives in terms of useful work done. 
It is these studies which are enabling the department 
to standardize on types and sizes and to specify special 
construction of parts prone to wear or breakage. 


Bascule Bridge Introduced in China 


It is reported that the first bascule bridge in China 
is to be built over the Grand Canal in Tientsin in the 


near future. The bridge, which will have pagoda-like 
towers and ornaments typical of Chinese architecture, 
has been designed by the Strauss Bascule Bridge Co. of 
Chicago, and will have a total length of 280 ft. between 
abutments. It consists of a vertical-overhead-counter- 
weight double-leaf span of 130 ft. flanked on each side 
by fixed spans of 75 ft. The traffic on the Grand Canal 
at Tientsin (or Pei Ho as it is known at this point) is 
very dense and the bascule type of bridge was decided 
upon in order to facilitate the movement of river traffic 
at this point—Journal of the Association of Chinese 
and American Engineers, Peking, December, 1921. 
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Should Highway Curves Contain 
Transition Spirals? 


By ERNEST L. CULBRETH 
Former Instructor in School of Engineering, 

Mississippi A. & M. College 
ROM recently-published data on highway design the 
writer has found that most authorities reviewed have 
recommended simple or compound circular arcs for all 
roadway curves—an hypothesis that may be premature. 
It appears that the duty of the highway engineer is 
first to determine the nature and effect of the operation 
of vehicles upon highways and then, with consideration 
for safety and economy, recommend the design that 
most nearly satisfies the requirements. Following this 
thought, the present and growing popularity of auto- 
motive vehicles demands that the highways be designed 
entirely for their use; therefore study of the operations 
of automobiles is necessary in order to design properly. 
In a recent design with which I am familiar the 
requirements permitted only curves of short radii. 


R=Radius ovtside of roadway 
W: Width of roadway 
L=Wheel base of car 

W=Gage + R Vers. 
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PLAN FOR DETEKMINING HIGHWAY CURVE FUNCTIONS 


These curves were made simple circular arcs. The road- 
ways were, of necessity, narrow. It was a great sur- 
prise to find that automobiles did not follow these arcs 
but formed curves sharp at the center and flattening 
into straight lines at the tangents or at points of re- 
verse curvature. Upon investigation the tracks were 
found to form spiral transitional curves. I have meas- 
ured a number of automobile tracks and, finding them to 
be spirals, have sought the reason in the mechanical 
operation of the vehicles. 

In the sketch herewith the angle ¢ is the angle formed 
by the front wheels of an automobile and the chassis and 
is equal to the central angle A. Then it may be seen 
that when @ is increased from 0 to any value by the will 
of the driver, angle A will change with it and at all times 
be equal to it. The radius R of the curve at any position 
equals sin @ divided by the wheelbase of the car. @ is 
a variable and so is R. The wheelbase is constant for 
any given car. 

In view of these facts it can readily be seen that the 
driver would be compelled to stop on the tangent at the 
point of curvature and turn the steering wheel enough 
to orient the car on the same radius as the curve were 
he to follow circular arcs. After he had driven around 
the curve he would have to stop and orient it on the 
forward tangent. However, in practice the driver on 
approaching a curve simply continues to turn the steer- 
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ing wheel till the car is oriented on the curve and re- 
verses the operation at the forward tangent. Thus 
angle @ is a variable, increasing from 0 on the first 
tangent to the value required for the circular arc, and 
decreasing at the end of this arc to 0 on the forward 
tangent. It is clear that the increase and decrease of 
angle @ is regular, therefore the curve formed is a 
transition spiral. 

A good reason why highway curves should be joined 
to tangents by spirals is, tha: to prevent unequal dis- 
tribution of the weight of the car on the wheels, lateral 
skidding and rossible overturning as a result of the 
centrifugal force acquired, it is necessary to super- 
elevate the outside of the roadway on a ccurve. To pre- 
vent torsion in the chassis and shock to passengers this 
superelevation should be obtained by regularity of in- 
creasé from the tangent to the required value at the 
circular arc of the curve. 

From about fifty actual tracks measured, it was found 
that short curves having a central angle of 90 deg. or 
less were simply two spirals having a common tangent 
at the middle. Those having a larger central angle, and 
long curves generally, contained a circular are in the 
middle and differed from the typical railroad curve only 
in the length of spiral which was found to be much 
shorter and of nearer constant length. The speed of the 
cars making a number of the tracks measured could not 
be ascertained. 

The spiral length that appears to meet the demands 
of the driver differs from the following railroad spiral 
length 

os 2D 


i. 


and from the highway curves measured .we get an 
approximate formula something like this: 


3 D_ 

60\ * E 
(y) xv D 
in which L equals length of spiral in 100-ft. stations, 
D the degree of curve of circular arc, and V the velocity 
of the machine in miles per hour. Having found the 
length we may proceed as in railway work. 

For any point the width of required roadway is equal 
to the gage of the car plus the wheel base multiplied by 
the sin 6 Due to the dragging action of the car this 


extra width should in all cases be on the inside of the 
curve. 


L= 





RESERVOIR FORMED BY DEVIL’S GATE DAM 
Porous bank at right through which water passes to tunnels, 


Flood-Control Dam Replenishes 
Underground Water Source 


Results of Two Seasons’ Experience with Devi!’< : 
Gate-Dam at Pasadena—Flood and Water , 
Storage Functions Conflict 


EVIL’S GATE DAM, completed in September 192). 

in the Arroyo Seco near Pasadena, Cal., was bui!t 
by the Los Angeles County flood-control district a: 
control measure. To serve its primary function, th, 
reservoir is being kept empty, or nearly so, during th: 
season of the year when heavy runoff occurs. This. 
unfortunately, keeps, down the water level in the reser- 
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WATER INFILTRATION GALLERIES NEAR RESERVOIR 


The galleries or tunnels indicated by letters A to G are on a 
1 to 1,000 grade, 165 ft. below the mesa surface at their upper 
ends. To increase their yield a submerged dam was built some 
years ago below the end of tunnel E and just above the present 
Devil’s Gate dam. 





voir at a time when water is available for distribution 
into the gravel beds adjoining. However, on the 


Behera elie < 


occasions when the reservoir has held large volumes 
of water there has been opportunity to observe the 
effect on these underground gravel beds. The con- 
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RELATION OF WATER LEVELS IN 


clusions are that accumulations of water in the reser- 
voir are of direct and very material benefit in replenish- 
ing and sustaining the dry season’s supply in the under- 
ground sources. 

The dam is an arched structure 120 ft. high, located 
in a narrow gorge where the stream passes through a 
gap in a granite spur extending from the range of hills 
on the west into the alluvial mesa on the east. The 
construction of the dam was described in Engineering 
News-Record, July 29, 1920, p. 202. The drainage 
basin includes an area of 30.5 sq.mi. of which only 3.5 
sq.mi. are table land or mesa and the remainder is in 
the precipitous Sierra Madre. During the flood of 1914 
the Arroyo Seco carried a maximum flow of 11,400 sec.- 
ft. The highest flow since the completion of the dam 
occurred in December, 1921, and carried about 2,300 
sec.-ft. or 21 per cent of the 1914 flood. The reservoir 
has a capacity of 4,600 acre-ft., covering 154 acres at 
spillway level. 

For a considerable distance along the east rim of the 
Arroyo above the dam the mesa has an average height of 
40 ft. above the stream bed and slopes gently away from 
the Arroyo to the south and east. This mesa is the 
debris cone consisting largely of porous material which 
was formed by the stream flow from the same water- 
shed. After the formation of the cone the present 
channel of the stream was apparently cut through to 
a lower level. Water from the present channel seeps 
rapidly into the porous material and percolates in a 
southeasterly direction, supplying the underground 
storage known as the Pasadena water basin from which 
many pumping plants extract water for Pasadena, 
South Pasadena, Alhambra and San Gabriel. 

In the mesa close to the southeast corner of the pres- 
ent reservoir the city of Pasadena some years ago con- 
structed about a mile of water infiltration tunnels or 
galleries to collect seepage water from the basin and 
convey it to points where it could be used conveniently. 


These tunnels (see map) are 4 x 6 ft. in cross-section | 


and are lined with concrete except in the portions 
through solid rock. Water seeping into the. tunnels is 


retained by concrete bulkheads at their lower ends, into. 


which | tite sftow is 


‘ +. 


which pipés are tapped. and from 
controlled by valves. +. A 

On March 14, 1921, after a. heavy. rain, wales collected 
in the reservoir to a maximum depth of* 48) ft.“ At-that 
time 600 acre-ft. of water: was estimated‘té *have ‘been 
in: the resé#voir. On March 15 the water subsided 
about afoot. It continued to subside for the next 
ten or twelve days at about the same rate, passing 
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RESERVOIR TUNNEL 
The water levels in the tunnel and wells fluctuate with the depth of water in the reservoir, 
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entirely into 
gravel beds 
tapped by the tunnels. 
ond rainstorm, May 
stored about 825 acre-ft. 
water in the reservoir in 
addition to the amount col- 
lected in the previous runoff. 
This second accumulation 
brought the height of the 
water to 52 ft. on May 27. 

The rains of last December 
caused a runoff exceeding any 
that had occurred since the 
completion of the dam and 
afforded a practical demon- 
stration of its flood protective value, as well as an 
opportunity to observe the effect on the underground 
water storage. 

An accurate record of the amount of water flowing 
from the collecting tunnels and particularly the water 
level in Casitas Well, and in the shaft in tunnel G, 
kept by S. B. Morris, chief engineer of the Pasadena 
Water Department, shows a very definite relation be- 
tween the reservoir water level and the rate of perco- 
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DEVIL'S GATE DAM WITH RESERVOIR FULL 


Built for flood contro!. While serving this function the 
reservoir increases Pasadena’s underground water supply. 


lation. The history of rainfall, reservoir level and per- 
colation is given in the accompanying chart prepared 
by Mr. Morris. 

The rate of percolation has been found to be greatest 
when the water is at maximum height in the reser- 
voir and to vary in inverse proportion to the water 
level, i. e., the rate of percolation is much slower as 
the head diminishes. The loss due to evaporation is con- 
sidered negligible at the time of year when the floods 
occur. 

The arrival of any substantial flood in the reservoir 
causes an almost immediate effect in the collecting 
tunnels. After the floods of March 13-14 and‘May 21-24, 
the use of water from the»Pasadena water tunnels had 
to be discontinued, for'five days because for that period 
the turbidity was’ too high for domestic use. Bacterial 
counts, Mr. Morris states, show that,the water ‘passes 
through the banks of the’ reservoir ‘with very little ef- 
fect of filtration, :the ‘bacterial count going as high: as 
2,000 per c:c. , immediately’ folowing floods in’times when 
the normal count with no water’ in’ the reservoir is 
about 5 to 10 per c.c. 
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Central Repair Shop for Philadelphia Water-Works 


Units Heretofore Scattered Over City Brought Together—Machine, Blacksmith, Tinsmith, Carpenter. 
Pattern, Foundry and Auto-Repair Departments—Maintenance Headquarters and Storage Shed Adjacent 


By JOHN M. BROGGINI 
Chief Draftsman, Bureau of Water, Philadelphia, Pa. 


NE general repair shop 

just completed for the 
Philadelphia Bureau of 
Water was decided upon be- 
cause the large repair equip- 
ment otherwise needed at 
many plants would be al- 
most prohibitive in initial 
cost and maintenance, 
Heretofore the units that 
now comprise the general 
repair shop were not only 
inadequate but were so located as to make the various 
steps necessary for hauling, repairing, etc., a serious 
problem. The routing of orders through many hands 
was necessary. With a single shop the overhead will 
be cut to a minimum and will be far more direct and 
efficient than before. The new central shop, which is 
160 x 200 ft. in plan, is located close by a 100 x 280-ft. 
headquarters building and a storage shed 40 x 230 ft. in 
plan, both of which are now under contract. The group 
will make a compact maintenance unit. This article will 
be confined to the new shop. 

The building is of strictly fireproof construction— 
brick and steel with terra cotta trimming. For the 
safety of the materials stored, a sprinkler system was 
installed in the carpenter shop, pattern storage and auto- 








FRONT VIEW OF GENERAL REPAIR SHOPS 






mobile repair shop. As the 
building has a ground floor 
only it covers an area of 
32,000 sq.ft. Due to the 
large roof area the deck 
material was carefully con- 
sidered as it was desirable 
to keep the steel tonnage 
as low as possible and still 
have a permanent and fire- 
proof construction. Gypsum 
roof tile was used, which 
besides being light and fireproof is an efficient insulator. 

The repair shop is subdivided into the following 
departments: Machine, blacksmith, tinsmith, carpenter, 
pattern, auto repair and foundry. The convenience of 
the layout may be seen in the accompanying plan. As 
access to any part of the shop by truck is through 
two gates only, all deliveries are controlled from the 
clerk’s office, located just inside the main entrance. 
Delivery of heavy materials is facilitated by the trucks 
being able to drive under the crane runway which is 
equipped with a 10-ton three-motor electric traveling 
crane. To facilitate heavy deliveries, the machine tools 
are grouped according to their operation—lathes in the 
turning group, planers in the planing group—particular 
care being taken that the large machines of each group 
were placed under the crane- 
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rhe large forge, both hammers and the billet furnace 
are located near each other, a hand-operated jib crane 
being provided to lift material from one to the other. 

The foundry is planned to take care of small cast- 
ing work of which there is considerable. Equipment 
for large work seemed impracticable due to the uncer- 
tainty as to its being needed. A small core oven, pit 


BLACKSMITH SHOP, WARM AIR FURNACES IN REAR 


crucible furnace and two melting pots are provided. 
To handle the crucible from the furnace to the mould- 
ing floor, a monorail hand-operated hoist and crane, 
supported overhead on beams connected to building 
columns and pilasters, was installed. 

The forges, furnaces, core oven and melting pots are 
all oil fired by a low-pressure system. The oil is stored 
in a 12,000-gal. tank in a pit outside the building. 
A pump lifts the oil to an auxiliary tank of 250-gal. 
capacity provided with a float switch which auto- 
matically controls the supply to the units. In view of 
the fact that heavy crude oil of 16 to 14 deg. Baumé 
is to be used, steam lines and coils were placed inside 
the oil lines and in both tanks, thus insuring a greater 
reliability of operation. Air is supplied through gal- 
vanized-iron piping by a direct-connected motor-driven 
fan blower. All oil and air lines were run in under- 
ground concrete ducts covered over with plates. The 
system was designed for an oil pressure of 20-lb. per 
sq.in. and an air pressure of 12 oz. per sq.in. at the 
burners when operated at a maximum capacity. 

Both store and tool rooms are centrally located in 
relation to all departments. They are equipped with 
modern steel racks and bins permitting the storing of 
a great variety of tools and spare parts, and with 
machines for their adjustment and care of the tools. 

In the rear of the building is an automobile repair shop 
with five work pits for passenger machines and small 
trucks and one for large trucks. Access to this shop 
is through large sliding doors from the court. Auto- 
mobiles may come in or leave any bay without disturb- 
ing others that are being repaired. 

The carpenter shop and pattern storage room are 
separated from the remainder of the building by fire 
walls and doors. The wood-working machinery is such 
that the lumber to be used for the various purposes 
can be handled from the rough, thus permitting advan- 
tageous buying of market sizes. 

The current for power and lighting is bought from 
a local electric company but a chimney of ample capacity 
has been provided so that a power plant can be installed 
at any time. Due to the numerous lines necessary, all 
conduits, except lighting circuits from the individual 
panel boxes, are concealed in the concrete subfloors. 
Receptacles for small electric hand tools are provided 
at frequent intervals. With the fact in view that on 
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many occasions it would be necessary to work at night, 
the lighting was arranged in small circuits so that 
only one particular part around the machines needed 
could be lighted. In addition to the general lighting, each 
machine tool is equipped with an individual lamp for 
close work, which may be shifted to light any part of 
the machine. 

In laying out the plumbing, a sanitary base was pro- 
vided around all toilets, showers and washrooms, and 
the fixtures were placed in the center of their respec 
tive rooms, thus avoiding any contact with the walls 
and partitions. Light and ventilation is provided by 
the roof. 

To heat this large building hot air was chosen. Heat- 
ing with steam would have required 10,000 sq.ft. of cast- 
iron radiation, which, with all the other equipment. would 
have meant a very large expenditure. As the foundry is 
not separated from other parts of the shop, steam rising 
from the moulds when pouring off, as well as the smoke 
and noxious gases, were also to be considered. 
Although roof ventilation was provided, most of these 
gases are heavier than air and lie near the floor and 
are not affected by the roof vents. Further, instead 
of removing the steam, roof vents would only accelerate 
the annoyance from it, as the warm air which escapes 
must be supplanted by the outside air, and this not 
being properly heated chills the air within the build- 
ing, thus reducing its capacity to carry moisture and 
causing greater precipitation. A blower warm air 
furnace heating system was decided on, with overhead 
galvanized-iron ducts as a means of distribution. The 
heated air is discharged where most needed. When 
ventilation is required this system affords a positive 


LARGE MACHINE TOOLS CONVENIENT TO CRANE 


means of accomplishing this particularly desirable 
result, which is independent of the changing climatic 
conditions. 

The plant described in this article was designed 
under the direction of Carleton E. Davis, chief of the 
Bureau of Water. 


Western Logging Companies Own Railroads 

At the 1921 Pacific Logging Congress, the secretary’s 
report contained the following figures as to the mileage 
of logging railroads and the kind and amount of rail- 
road equipment employed by Western logging com- 
panies: logging trucks, 8,362; flat-cars, 4,039; steam 
shovels, 101; locomotive cranes, 62; geared locomotives, 
725; direct connected locomotives, 240; logging railroad 
mileage, 5,240. 
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CO:, Odor and Iron Removal at 
Virginia Beach, Va. 


Water from Wells in Marsh Land Aerated, Treated 
with Milk of Lime and Chloride of 
Lime Settled and Filtered 


Official Summary of a Report by the Engineering Division of 
the Virginia State Board of Health—Richard Messer, Chief Engi- 
—. a, Wagner and Linn H. Enslow, Assistant Engineers, Rich- 
mond, Va. 


IRGINIA BEACH, a sea-side summer resort on the 

Atlantic Shores of Virginia, is an incorporated 
town with a resident population of 900 and a transient 
population of 10,000 to 12,000 which is rapidly increas- 
ing year by year. Its water supply has always been its 
poorest asset in that it has been objectionable on account 
of odors and iron content. These objectionable quali- 
ties have apparently been on a continuous increase, 
being worse in summer than in winter, until during 
recent summers the water has been used only for bath- 
ing, sprinkling and automobile washing. Water for 
laundry and kitchen uses has been gathered by cisterns, 
while table water has been purchased from commercial 
water bottling establishments. The town having tried 
to remedy the situation in the past through treating 
the raw water with lime and then passing it through 
a pressure filter without success had abandoned the 
plan and was using the untreated raw water. The 
authorities were pursuaded by the Division of Engi- 
neering of the Virginia State Board of Health to build 
an aeration-filtration plant, assurance being given that 
considerable improvement to the supply would result. 
Construction was started in the spring of 1921 and the 
plant placed in operation in the summer of the same 
year. Because of the unusual CO,, iron and odor con- 
tent of the raw water used and the satisfactory plant 
efficiency obtained, it was thought that the following 
information might serve to clear the minds of many as 
to what may be expected during treatment of waters 
of similar quality. 


Source and Character of Supply—The supply is taken 
from 31 driven wells in an old marsh area. These wells 
are 2 in. in diameter and 20 ft. deep, the strata pene- 
trated being 12 ft. of clay, then a 2-in. layer of “hard 
pan” of high iron content and finally 8 ft. of fine white 
sand. During the past few years, the tap water has 
been impregnated with an intense odor caused by the 
decomposition of nitrogenous animal tissue in the pipe 
system. The odor was especially noticeable at hot water 
spigots. Frequent blowing off of mains was necessary. 
In brief, the water was unsatisfactory for laundry and 
culinary purposes. The town had been anxious for 
some time to obtain a satisfactory supply, but not until 
1920 could a method of financing it be worked out. 

After an investigation by this Division, including 
chemical analysis of the water at various points in the 
system, recommendations outlining a treatment plant 
were made to the authorities. The City of Norfolk was 
at the time replacing its wood-tub filter plant with con- 
crete units. The Town of Virginia Beach was offered, 
free of charge, any parts of the discarded plant which 
might be suitable for the erection of the contemplated 
iron removal plant. This offer was accepted and the 
plant built. 

Aerator and Chemical 'Treatment—From the wells the 
water is forced by a gasoline-engine-driven duplex pump 
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through four “Spraco” nozzles inside of a shallow e), 
vated tank, the nozzle pressure being 6 lb. Around th. 
top of the tank is a louvre fence forming a “saucer” 
or “bowl” that catches the dropping spray and allow. 
a circulation of air between the spacings in the fenc 
From the tank the aerated water descends by gravit) 
to the mixing chambers within the settling tanks. A 
mixture of milk of lime and chloride of lime solution 
is fed by gravity near the entrance to the mixing 
chambers. The lime dose is regulated so as to remove 
the last traces of CO, A trace of phenolphthalei: 
alkalinity (normal carbonate) is maintained in the 
settled water. Chloride of lime serves a triple rdéle 
and a trace of available chlorine is maintained in the 
settled water. The chlorine serves as an oxidizer of 
any reducing compounds or ferrous iron that may escape 
oxidization during aeration. It oxidizes organic com- 
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PLANT FOR REMOVING CO,, ODOR AND IRON FROM WELL 
WATER AT VIRGINIA BEACH, VA. 
Raw water passes through spray nozzle aerator where it 


receives lime treatment. oes thence to mixing and settling 
tanks, then to filter and finally to covered clear water basin. 


pounds, reducing odors and at the same time maintains 
a sterile water through the plant. 

Mixing Chamber and Settling Tanks—At the center 
bottom of the two circular wooden settling tanks (in 
parallel) and extending to the flow line is a box mixing 
chamber. Treated water entering at the bottom passes 
upward around the horizontal baffles in the mixing box 
and is distributed at the water level in the tanks. A 
solid partition in the tank causes the flow to take a 
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course of 360 deg. to the opposite side of this baffle wall 
where it leaves to enter the filter tub. The distribution 
of flow is made uniform by a stilling wall of 1 x 10-in. 
boards with 1-in. spacing. The stilling wall is 120 
deg. from the influent side of the baffle and 240 deg. 
from the effluent side. Though the water enters the 
tanks at the surface, because it is always colder than 
the water in the tanks it has a tendency to take a down- 
ward course, mixing with the underlying water. The 
stilling wall, however, causes a very satisfactory uni- 
formity of tank displacement with no short-circuiting, 
surface currents or under-currents. 

The Filter—This is an ordinary wood tub-filter with 
the rakes removed and a bisecting gutter placed across 
the center to reduce the longitudinal distance between 
edges of wash troughs. Virginia Beach (local) sand 
was employed. The effective size is abeut 0.4 m.m. and 
the uniformity coefficient 1.5. The rate is set by hand 


RESULTS OF WATER TREATMENT AT VIRGINIA BEACH 


(Parts per 1,000,000) 
(1) Aeration—No Lime Added—Chloride of Lime, Settled and Filtered. 


Iron Carbonate Total Odor 

Alkalinity 
BOE. tyatarncueueneets ; Putrid 
Aerated.... ; : None 
Settled axe * . > None 


Filtered....... ‘ None 
None 


100 ‘ 0 Putrid 
10 1.7 0 None 
0 6 None 
0 0. 40* 3 None 
0 trace trace None 
trace 0 ay None 


(3) Per Cent Removal: Chloride of Lime but no Hydrate of Lime. 


By aeration ; 84 ais 
By settling tank........ 0 50 
i See ire 4 48 


Total... : 88 98 
(4) Per Cent Removal: Treating 12,000 Gal. per Hr. with 0.3 Ib. Chloride of 
Lime and | Ib. Hydrated Lime. 


(Available chlorine dose = 0.9 p.p.m. Lime = 0.85 grains per gal.) 
By aerator 
By lime... . 
By settling tank 81 
By filter el 18 
99 


control and since the raw water pump cannot supply 
water in excess of the sanitary rating the operator holds 
the size of the effluent stream to correspond as nearly as 
possible to the raw water pumpage. This, with a little 
experience, offers no particular difficulty. The filter 
is washed from the elevated service tank at the plant. 
Control of wash water is regulated by observing a 
pressure gage on the wash line. The rate of wash is 
a rise of 18 in. per minute with 9 lb. pressure on the 
manifold. With the sand level 20 in. below the top of 
the gutters, this rate is very satisfactory. An addi- 
tional sewer outlet had to be put in the filter to take 
off this volume of wash water, however. 

Clear Water Tank—This consists of an old filter tub 
buried in the ground for three-fourths of its depth and 
covered with tight cover and composition roofing. 

Plant Efficiency—The average results obtained 
through the plant under different conditions are shown 
by the accompanying table. It is apparent that the iron 
is just as effectively removed by the plant as a whole 
where lime is omitted as where it is used. In such 
case, however, a greater load is placed on the filter and 
a higher percentage of wash water is required. 

The OH ions combining with the ferrous or ferric 
carbonate tends to form a larger and more feathery floc, 
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which is ready for prompt settling upon emergence 
from the mixing chamber box. Such a floc, possessing 
a greater absorption quality and a tendency to more 
pronounced settling, removes a greater portion of dis- 
solved organic and finely divided matters in suspension 
during retention in the settling tanks than is the case 
where lime is omitted. The portion of floc which flows 
onto the filter forms a highly satisfactory “blanket” 
which is more gelatinous and has less tendency to be 
sucked into the sand surface than when lime is omitted. 

The greatest value from lime addition, however, is 
found in the carbon dioxide removal. When lime is 
omitted the filter builds up loss of head rapidly and 
finally becomes air-bound. With an increase of a CO, 
atmosphere under pressure in the filter, however, the 
CO, content gradually increases in the filter effluent. 
This is very undesirable in that under such conditions 
the water is increased in “aggressiveness” with attend- 
ant corrosion of mains and an objectionable iron content 
returned to the water before it reaches the consumer. 
As a general rule therefore it was decided to add lime 
at all times to the aerated water and maintain thereby 
in the settled water a CO, content of less than 2 p.p.m. 

Bacteria Removal—Bacteria removal was not the end 
sought. The wells are so located as to be practically 
free of any danger of pollution. Due to the fact that 
these wells were being drawn on at a heavy rate, and 
also realizing the attendant pollution around construc- 
tion jobs, it was thought advisable to add the chloride 
of lime. It later developed that this was warranted 
as some seepage was discovered entering the wood tub 
clear well before the swelling of the staves had made 
it entirely tight. Although the raw water has never 
shown B. Coli present, samples from the aerator and 
other points through the plant showed B. Coli present 
when, during the tuning up of the plant, the chlorine 
dose was allowed to become somewhat lower than 
desired and again when through accident some of the 
sludge in the settling tank was disturbed and became 
mixed with the supernatant water. All samples exam- 
ined since July 26, 1921, show absence of B. Coli in 
raw and treated water, with the total count at the 
service tap varying between 5 and 50 per c.c. on agar 
at 373 deg. As the chlorine aids in iron and odor 
removal the treatment is kept up. 

Effect of Improved Supply on the Consumers—Since 
August, 1921, the improved supply has been universally 
used, replacing the necessity of using cisterns as 
laundry water supplies and bottled spring waters for 
the table. No complaint has been heard of further 
objectionable colors or odors at the hot water services. 

The investigation, preliminary designs for plant and 
chemical tests were made by Messrs. Wagner and 
Enslow and the installation by William H. Taylor, Jr., 
director of public works, Norfolk, and his assistant, 
David A. Decker. 


U. S. Topographical Survey Not Yet Half Done 


In summarizing the work of the Interior Department 
between Mar. 4, 1921 and Mar. 4, 1922, Secretary Fall 
reports that during that period the Geological Survey 
covered 14,000 sq. mi. with surveys for the topographic 
map of the United States. This work has been in prog- 
ress for forty years and if it is to be completed within 
the present generation, Secretary Fall declares that the 
survey must have sufficient funds to cover several times 
this area annually. At present it is less than half done, 
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Operation and Tuning up of the Cleveland Filters 


Comparative Uniformity of Results Obtained for Four Years—New Effluent Pipes— 
Baffling Reduced 75 Per Cent—Chemical Apparatus Revamped 


By J. W. ELLMS 


Engineer of Water Purification, Water Department, 





URING the strenuous tuning-up period of the Cleve- 
land waier-filtration plant a remarkably even aver- 
age set of results was obtained. The major changes 
made, aside from the reconstruction of the filtered-water 
basin in 1917, consisted in materially reducing the num- 
ber of baffles in the mixers, discarding certain of the 
lime-handling machinery, installing a dust filter for 
reducing the lime-dust nuisance when unloading cars 
and substituting water ejectors for motor-driven pumps 
for feeding the various chemical solutions. On account 
of foundation difficulties, which caused serious settle- 
ments in various parts of the plant, portions of the 
plant could not be operated. It was for this reason that 
new effluent pipes were built to replace the original 
galleries and conduits provided. Practically speaking, 





INTERIOR OF ONE WING OF FILTER HOUSE 
Filter operating stands are shown on either hand, 


operation did not begin until April 1, 1918, awaiting the 
reconstruction of the filtered water basin. A few filters 
were operated as early as Nov. 1, 1917. A brief desc~ip- 
tion of the plant is here given, followed by operating 
results for four years and by brief mention of the early 
difficulties and changes. The original layout was de- 
scribed in Engineering News, Oct. 19, 1916, p. 732. 

The plant, located on Division Ave. adjoining the 
pumping station at the intersection of this avenue and 
W. 45th St., was constructed in 1914-16. It is of the 
rapid-filter type and was built with the idea of softening 
the water, as well as purifying it from a sanitary stand- 
point. On account of unforeseen difficulties, it has not 
yet been possible to carry out the softening process. 
The filtration processes have, however, been conducted 
practically as was originally intended. The nominal 
capacity of the plant is 150 m.g.d., but as it is not 
possible to operate it in its entirety at present, its 
approximate actual capacity is 130,000,000 gal. daily. 

General Design and Operation Procedure—The raw 
lake water, lifted by the low-service steam turbine-driven 
centrifugal pumps in the pumping station just west of 
the filtration plant, flows through a riveted-steel pipe 
line 72 in. in diameter directly to the mixing chambers. 


Cleveland, Ohio 





This pipe line passes through the chemical house. In the 
pipe line is a Venturi meter which measures the rate of 
discharge, and which furnishes the necessary data for 
estimating the amount of chemicals to be applied. The 
prepared chemical solutions are pumped or ejected into 
the raw water in this 72-in. pipe line as it passes 
through the chemical-house building. 

The chemical house contains large concrete storage 
bins, crushing and elevating machinery, weighing 
machines for measuring out the chemicals, slaking tanks 
and storage solution tanks for the lime solution, and 
storage tanks for the sulphate of iron, together with 
the necessary pumps, ejectors, heaters and ventilating 
fans for properly preparing the chemical solutions and 
for injecting them into the water. 

Mixing Chambers—In the mixing chambers, where 
the water at the rated capacity of the plant as designed 
remains for 0.6 hr. and moves forward at the rate of 
60 ft. per minute, the thorough mixing of the raw water 
with the chemicals applied is effected. These chambers 
are of the over-and-under baffle type and are built in 
four sections, each having six channels. Each section 
has been made entirely independent of adjoining sec- 
tions by replacing the original wooden stop-planks with 
concrete cut-off walls. Owing to the excessive loss of 
head which would have resulted in attempting to use 
the channels fully baffled, it was necessary to remove 108 
of the 144 over-and-under wooden baffles originally in- 
stalled. Plugs were also provided for the underdrain 
openings, and relief pressure gates in the channel walls 
were fastened in place. The present travel at full capac- 
ity is 20 ft. per minute, against 60 ft. as originally 
planned. The loss of head at present is less than 3 ft. 
when operation is at the rated capacity. It was impos- 
sible to operate the mixing chambers with all the baffles 
in place as originally designed, and, in consequence, it 
is not known what the original loss of head would 
have been. 

Settling Basins—From the covered mixing chambers 
the water passes out through an effluent conduit to the 
six settling basins located between the mixing chambers 
and the filter-tank building. Each basin is 227 ft. long, 
141 ft. wide and 20 ft. deep. Two around-the-end 
baffles divide each basin into three parts. The water 
leaves each basin over a skimming weir through a chan- 
nel connected by pipe lines with the main effluent con- 
duit. This conduit extends along the north ends of the 
six basins, and is connected by four pipe lines with the 
main influent pipe line in the pipe gallery between the 
filter tanks in the filter building. Only five of the six 
basins are used; the remaining basin will probably re- 
quire reconstruction before it can be used with safety. 

Filter Tanks and Accessories—Each of the 36 filter 
tanks is supplied through a separate pipe line. The 
filter tanks, which are rectangular in shape, have a 
capacity of 4% m.g.d. when operated at the usual rate 
of 125 m.g.d. per acre. All filter valves are operated by 
hydraulic pressure. A Venturi type of rate controller is 
used. A master rate controller has been provided so 



















oe 


May 11, 1922 ENGINEERING 


PERFORATED-PIPE MANIFOLD IN 4 M.G.D, UNIT 
Collecting and reverse flow wash pipes lead to central conduit. 


that the filters may be operated at a variable rate if 
desired.. The usual loss-of-head and rate-of-flow gages 
are provided. The perforated-pipe underdrain system 
is covered by about 22 in. of gravel and 27 in. of sand. 
The tanks are covered for about three-fourths of their 
length, but the operator is able to see the entire length 
of the water surface from the operating table by means 
of lights placed in the roof of the tank. The lateral 
gutters are U-shaped and are made of steel plate, but 
the central collecting gutter is of reinforced concrete. 
The filters are washed by the “high-velocity” method. 

Clear Water Basins and Conduits—The filtered water 
is conveyed away from the plant by two effluent pipe 
lines, each serving 18 filters. These pipe lines connect 
with the filtered-water basin through a twin concrete 
conduit. The filtered water basin holds approximately 
20 m.g.d. and is located on the west side of the plant 
beyond the Division Ave. pumping station. From this 
reservoir the water flows by gravity through two 60-in. 
cast-iron pipe lines to the suction header of the high- 
service distribution pumps in the pumping station. 
The filtered water is disinfected with chlorine at its 
entrance to the filtered water basin in a gate chamber 
on the north side of the basin. 

Operation and Analytical Data—The most striking 
feature of the results of operation and analytical data 
is their general uniformity, which is due largely to the 
rather even quality of Lake Erie water for the larger 


LIME SLAKERS AND LOWER PART OF LIME-WEIGHING 
MACHINE 


The lime pump in the right foreground has been replaced by 
rejectors, 
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portion of the year. However, averages are somewhat 
misleading when they cover such long periods of time. 
The Lake water is, in reality, subject at times to sudden 
pollution, arising chiefly from high winds and storms 
that carry the polluted water from the mouth of the 
Cuyahoga River and the outfalls of the large sewers to 
the intakes. Fortunately, these periods of pollution are 
usually comparatively short, the water returning rather 
quickly to its usual uniform quality. The filter plant 
serves as an effective barrier to this sudden influx of 
polluted water. 

Diatoms and Algae—For the larger part of the year 
the water of the lake is infested with diatoms and algae. 
These organisms have a marked effect upon operating 
conditions, principally in shortening the periods of serv- 
ice of the filters during the spring and summer months. 
Diatoms are apparently more effective in clogging the 
filter beds than the algae proper. No real remedy has 
been found to meet this trouble, since “breaking” of the 
filters with the coarse sand (effective size 0.45 to 
0.50 m.m.) now in the filter beds has not proved satis- 
factory. 


TABLE I 


Quantities of Water in 
Million Galions 
Treated 
Filtered... . 21,988 31,495 29,711 30,324 
pines. 21,974 31,495 29,712 30,324 
Used for auahing filters... 615 447 416 550 


PRINCIPAL OPERATION DATA FOR 1918-21 


1918* 
22,880 


1919 
31,576 


1920 
30,170 


1921 
30,955 


Filter Operation 
Total No. ay filtering hours 118, 7 
Ave. 


170,254 


od of service hours 19 28.02 
Total number of washings 6, 574 6,063 
Ave. time to wash filters 
(Minutes) 60 3.05 
Per cent. of wash water 


159,953 169,146 
25.84 25 


6,163 8,128 
3.06 

44 1.40 
Quantities of Chemicals Used 

Lime, av. gr. per gal .62 

Lime, av. p.p.m 

Sulphate of iron (av. gr. 


Penl.)..... 76 
Su ae of iron (Av. 


sulchate of. alumina (Avy. A 
.75 
Sulphate of alumina, (Av. 


p.p.m.)...... ! 
Chlorine (Ib. per mill) t.2 1.04 
* The 1918 results are for 9 months, April | to Dee. 31. 


eis in the Plant—The venmstrnatian of the fil- 
tered-water basin was completed in the latter part of 
the year 1917, and the two large filtered-water effluent 
pipe lines underneath the filter building were finished 
April 1, 1918. These pipe lines were required, as pre- 
viously noted, to convey the water from the filters to the 
twin conduits leading to the filtered-water basin, since 
the effluent galleries, into which each filter was designed 
to discharge, had to be abandoned on account of founda- 
tion difficulties. The most westerly settling basin has 
never been used, nor has a portion of the effluent 
conduit of the settling basins which is located opposite 
this basin. 

The hydraulic valves in the filter building gave more 
or less trouble from sticking or from moving too slowly. 
It was found that a pressure of at least 90 Ib. per 
sq.in. at the valve was necessary. This pressure could 
not be maintained in the low-pressure system from 
which pressure was supplied, and in consequence the 
supply pipe was connected with the high-pressure sys- 
tem through a reducing pressure valve. 

Rate controllers on the filters have been found to 
“hunt” to a marked degree. Just how serious this 
effect is upon the bacterial efficiency of the filters, it is 
impossible to say. Thus far the cause for the “hunting” 
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has not been definitely ascertained. The oversensitive- 
ness of the pilot valve controlling the butterfly valve 
of the controller, or certain hydraulic conditions in the 
effluent pipe lines, may be the cause for the trouble. 
By placing a needle valve on the pressure pipe line lead- 
ing to the pilot valve, the movement of the latter was 
retarded and in consequence, the rapid “hunting” of the 
controller valve was diminished. 

Sand-Grain Incrustation—The use of lime in con- 
junction with sulphate of iron merely for coagulation 
purposes has been found to produce a rapid incrusta- 
tion on the sand grains in the sand beds of the filters. 
During the year 1919 the average effective size of the 
sand increased 43 per cent from this cause or from 
0.45 m.m. to 0.65 m.m. A sample of the top 6 in. of 


CHEMICAL AND BACTERIAL RESULTS DURING FIRST 
FOUR YEARS’ OPERATION 


TABLE II. 











1918 1919 1920 191 

Turbidity, p.p.m. Ave. Max. Ave. Max. Ave. Max. Ave. Max. 

ke water..... 20 180 24 180 20 160 18 135 
Mixing cham- 

bers, effluent.. 25 145 24 140 27 140 20 174 
Settling basin, 

effluent...... 6 22 6 24 6 35 3 12 
Filtered water. . 0 0 0 0 0 0 0 0 
Turbidity, Removed, Percentage 
By coagulation 

(increase)... . 25 aan = ee ] oe 
By sedimenta- 

tion (decrease) Wily Wows. PR oouas me phase Meer 
By filtration (de- 

crease)....... 30 rere De. Sats ie ees» 
Alkalinity, p.p.m. 
Lake water... . . 91 99 92 100 91 98 92 100 
Treated water... 96 108 95 106 94 103 91 104 
Settled water. . . 93 101 94 104 92 103 90 104 
Filtered water.... 89 100 91 102 90 100 93 102 
Permanent Hardness, p.p.m. 
Lake water... . . 17 30 18 28 18 22 20 30 
Filtered water.... 23 34 22 30 23 28 25 38 
Total Hardness, p.p.m. 
Lake water... .. 108 120 110 124 109 118 112 124 
Filtered water 112 130 113 125 113 125 118 135 
Chlorine, p.p.m. 
Lake water... .. 13 22 12 14 13 16 11 14 
Ozpomn consumed, p.p.m. 
Lake water... . . 1.8 3.9 1.7 3.9 1.9 3.4 1.7 3.4 
Filtered water.... 1.2 2.1 1.1 2.7 1.3 2.6 1.0 1.8 
Bacteria per c.c., 37 deg. C. on Agar Media 
Lake water..... 285 4,800 278 7,500 421 8,295 399 11,900 
Settling basins, 

effluent. ...... 91 1,850 117 2,560 248 4,990 169 6,070 
Filtered water.... 45 930 29 480 72 «1,310 60 = 1,630 
Disinfected 

water... . 21 360 7 265 13 640 5 66a 
Percentage re- 

CO oe nas AR taxes ORS: ccgeu) POR ches ke eee 
B. Coli Inder per c.c. 
Lake water..... 0.840 10,000 1.666 10,000 1.597 10,000 3.079 10,000 
Effluent settling 

basing....... 0.205 10,000 0.277 10,000 0.528 10,000 1.792 10,000 
Filtered water.... 0.066 1,000 0.087 1,000 0.110 1,000 0.439 10,000 
Disinfected 

water........ 0.017 1,000 0.009 1,000 0.021 1,000 0.019 1,000 
Percentage _re- 

moval....... 97.98 . 99.46 98 60 a re 
sand lost, when treated with hydrochloric acid, 41.2 


per cent of its weight and 56 per cent of its volume. 
During 1920 the sand beds increased 9 in. in depth due 
to the accumulated incrustation of lime. The use of 
alum for a sufficient period will remove the incrustation 
and has been resorted to in attempting to remedy this 
trouble. 

Loss of Head Conditions—Since the changes in the 
mixing chambers, noted previously, were made, the 
loss-of-head conditions obtained have been entirely satis- 
factory. Coagulation as a rule is well developed at the 
end of the second of the six channels, indicating that 
a shorter period of mixing would be sufficient under the 
present method of operation. However, it must be re- 
membered that these chambers were designed to care 
for a heavily limed water, and that softening of the 
supply was to be the result. This latter method of 
treatment has not been possible for a number of rea- 
sons, chief of which would have been the increased 
cost for chemicals and maintenance of equipment, and 


the inadequacy of the plant as designed to care { 
handling ‘larger amounts of lime suspensions and lin 
sludges. 

Chemical Hause Changes—Changes in the chemic::) 
house have been found necessary in order to hand): 
the chemicals required to coagulate the water. Th: 
lime, crushed by a swing-hammer crusher, is broken vu) 
rather fine. The bucket elevator used to lift the lim. 
from the discharging chute of the crusher permitted 
a considerable portion of the lime to drop back through 
the elevator boot after elevating it to the top of the 
chemical house. This leakage not only choked th 
crusher, but would finally stop the bucket elevator. 1) 
addition, a tremendous quantity of dust was produced 
which made it difficult for men to work in the car 
being unloaded. By installing a suction fan system, 
including a dust filter, this nuisance has been largely 
reduced. The elevator and crusher troubles are due 
primarily to the type of apparatus, which is not adapted 
to handling finely-crushed lime. 

There has been no trouble in elevating the sulphate 
of iron or sulphate of alumina to the bins but there 
has been the usual and inevitable difficulty of cementa- 
tion of “sugar” sulphate of iron, when stored in deep 
bins. Attempts to break through hardened crusts of 
this sulphate of iron, which form in these deep bins, 
have proved difficult and dangerous to the workmen 
employed. 


Lime Difficulties—The preparation of milk-of-lime 
suspensions was found to be particularly troublesome 
until important changes were made. The slaking tanks 
discharged the hot milk of lime into a dilution tank be- 
low the floor level. In this tank was a high-speed stirrer 
driven by a gear from a Pelton waterwheel. The 
discharge from the wheel was used to dilute the milk 
of lime. The wheel also operated a centrifugal pump, 
which lifted the milk of lime from the tank and dis- 
charged it into the raw-water pipe line. The stirrer 
in the dilution tank was found to be too small and to 
be operated at too high speed. Constant trouble with 
bearings was encountered from the start. The pump 
impeller blades were worn out in about a year’s time. 

The imperfect stirring action in the dilution tank 
caused a permanent deposit of a large amount of lime 
sludge which had to be removed by men going down 
into the tank and digging it out, since it was consid- 
ered more than probable that it would soon clog all of 
the drains if it were washed out to the sewer. The 
sludge had to be deposited on the ground outside the 
building, making an unsightly appearance. 

To avoid these difficulties, water ejectors were in- 
stalled to suck the milk of lime directly from the slak- 
ing tank and to discharge it into the raw-water pipe 
line. The results have been decidedly satisfactory, 
since the sludge problem has been practically eliminated, 
the use of motors, stirrers and pumps avoided, and the 
actual consumption of water reduced by about one-half. 
Ejectors have also been installed in place of motors 
and pumps to carry the sulphate-of-iron solution, and 
the sulphate-of-aluminum solution, when the latter is 
used, to the raw-water pipe line. 

Automatic Weighing Machines of the type used have 
given fair satisfaction, but the gate on the lime 
weighing scales was found to be of incorrect shape to 
hold back lime containing so much fine dust. Lumps 


in “sugar” sulphate of iron have also proved trouble- 
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me at times in the “iron” scales. The latter have 

en operated, as a rule, automatically through a clock; 
he lime scales, however, had to be operated by hand, 
as only one clock was ever installed, and also because 

f the difficulty in holding back the fine lime when fill- 

+ the weighing hopper from the bin supplying the 
cales. 

A Direct Motor Drive for the lime-bucket elevator 
and serew conveyors has been substituted for a belt 
drive through a jackshaft. This has been of great 
advantage, since the frequent slipping off of this belt 
stopped the elevator and conveyors and _ necessitated 
opening the boot at the foot of the elevator and shovel- 
ing out the lime before the machinery could again be 

tarted, an extremely disagreeable operation for the 
workmen, 

The Apron Conveyors onto which it was expected 
to shovel the chemicals for delivery to the crushers 
were found to be impracticable, since, in the case of 
the lime, they soon became so clogged that they could 
not be operated. The lime spilling from the sides of 
the conveyor filled the pit, and as it swelled. with: water 
which could not be kept out of the pit, the machinery 
could not be moved. These apron conveyors were finally 
removed and the pits filled with earth. 

Automatic Level Gages in various parts of the plant 
gave considerable trouble from time to time due to 
clogging-of pipes and to freezing of water in the con- 
necting tubes. In consequence they have been- removed 
and gage boards substituted. 

Many other changes and improvements have been 
made from time to time in order to bring the plant up 


CosT OF LAYING 
CAST IRON, HUB AND SPIGOT PIPE 
Example: To find cost of laying 8'Pipe in trench 4 fr. 


dotted line,arriving at cost of excavating, laying & 
backfilling, of 22¢. From table add to this cost of lead 
(7.64), & yarn (0.3¢), making total 29.9¢. _ 

0 applies to trenches in ordinary soils, 


without sheeting, or other unusyal 
difficulties. costs’ shown include Foremens wages 
ond or contingencies, but no allowance for 
interes during construction, contr profit or 
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to its maximum efficiency, and to maintain it in the 
best condition. Constant vigilance and care are re- 
quired to do this, as every conscientious operator knows. 
No two plants are exactly alike or require the same 
degree or kind of “tuning up.” 

The writer wishes to acknowledge the cordial co- 
operation given him by Thomas S. Farrell, director of 
public utilities, J. T. Martin, commissioner of water, 
W. C. Lawrence, chemical engineer, and to the technical 
and operating staff in immediate charge in bringing 
this plant into operating condition. 


Diagram Showing the Cost of Laying 
Cast-Iron Pipe 


OMPILATIONS from actual costs of laying cast- 

iron pipe in 10 water-works plants have been com- 
bined in the accompanying diagram. The information 
was obtained in making appraisals for five water com- 
panies and five municipalities by Dabney H. Maury, 
consulting engineer, Chicago. F. G. Gordon, his prin- 
cipal assistant, prepared the diagram. 

Since preparation the figures shown on the diagram 
have been compared with costs in a number of other 
cities and found on the average to check closely where 
conditions were not abnormal. 

To use the diagram follow the direction arrows from 
trench depth to size of pipe, thence to common labor 
cost and cost per foot. Add to this figure the cost of 
lead and yarn per foot from the table which is made up 
with the quantity of lead assumed as (1})Ib, to 1 in. of 
diameter of pipe. = / J 


EEE EEE Ee ett 


COST OF LEAD AND YARN PER FooT 
Note:- One joint assumed for 


deep with lead @ 6¢, yarn@ 8¢, common labor 20¢. Follow |] F ty = Per _P ICE OF YARN PER 


|| Feet of Pipe 


DEPTH OF TRENCH IN FEET 


Cost OF CAST-IRON PIPE LAID IN THE GROUND 
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Making 30-Inch Flexible Joint 
Cast-Iron Pipe 


Spherical-Shaped Bell and Spigot on Each Length 


Machined to Give Flexibility at Every 
Joint—Foundry Practice 


By WILLIAM G. HAMMERSTROM 
Chief Engineer, Lynchburg (Va.) Foundry Co. 


GREAT variety of designs of flexible joints for 
water pipe are on record, each differing but little 
from the original Ward joint patented by John F. 
Ward in 1863. A number of such lines have been laid 
in various parts of the country, the longest perhaps 





x" Steel band 


FIG. 1. PIPE WITH INTSGRAL CAST FLEXIBLE JOINT 
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Section through Casting 


, Section through Ramming 
FIG. 2. PATTERN AND CORE EQUIPMENT 

being the 24-in, Lake Champlain crossing about 15,000 
ft. in length and, more recently and larger, the 36-in. 
line conveying New York City’s Catskill water supply 
from Brooklyn underneath the Narrows to Staten 
Island. The 30-in. pipe selected by the City of Norfolk, 
Va., for use at the Nansemond and Elizabeth River 
crossings of its new 20-mile supply main is provided 
with a modified type of the Ward joint (Fig. 1). The 
spigot end is made to form a perfect bell with a radius 





of 18} in. and carefully machined to gage. A shoul: 
cast integrally provides a definite stop at maxim: 
deflection of the pipe without injury to the lead at :) 
face of the bell. The inside of the bell is provided w; 
a ring which serves the purpose of holding the |c., 
and of centering the pipe to insure a uniform le, 
space. This ring is also carefully machined to +) 
same radius as the spigot. On the outside of the ty 
is shrunk a 1 x 4-in. steel band to protect the }. 
from breakage in handling and transvortation. T} 
pipe corresponds to Class D of the American Wat: 
Works Association standard. It was made by th. 
Lnychburg Foundry Co., of Lynchburg, Va. 

Fig. 2 illustrates by two half sections the manufac- 
turing process. The iron flasks in which the pipe i 
molded and cast are made up of four carefully machine: 
main sections—the bottom and top bell pieces and tw: 
straight body sections. Each one of these is made in 
two halves and held together by means of heavy stee! 
clamps tightly secured by steel wedges. The body sec- 
tions are hinged to facilitate the removal of the pipe 
from the flask. Since these flasks are subjected to much 
rough handling they are designed very heavily to pre- 
vent costly renewals due to breakage. To facilitate 
lifting the flasks out of the pit they are provided with 
heavy integrally-cast steel-hook eyelets reinforced by 
heavy bosses. 

The pattern equipment for making a pipe consists of 
a head pattern (1, Fig. 2), forming the outside of 
the bell, the pipe body pattern (2) which makes the 
outside diameter of the pipe and the spigot pattern 
(3) forming the spigot end of the pipe. The head pat- 
tern is secured to the ramming steel (4) by means of 
screws. Prior to ramming up a mold the lifting ring 
(5) is placed in position over the head pattern on to 
the ramming stool with the bell mouth sections of the 
flask clamped together and secured to the ramming stool 
by means of clamps. A proper sand space is thus 
formed between the outside diameter of the head pattern 
and the inside of the bell mouth section and into this 
space the sand is tightly rammed. The straight sec- 
tions of the flask are then fastened to the bell mouth 
and the body pattern fitted into the head pattern. The 
resulting space is filled with sand and rammed by means 
of long steel rod hand rammers. In a similar manner is 

the top bell piece rammed up with the spigot pattern 
in place, fitting snugly over the body pattern. After 
the ramming is completed the spigot pattern is first 
drawn vertiéally up out of the sand and the body pat- 
tern is drawn out in like manner. This removal of 
the pattern is accomplished by means of an overhead 
traveling crane. To remove the head pattern the lifting 
ring is clamped to the bell mouth section and the 
clamps fastening this section to the ramming stool re- 
moved. The entire flask is then lifted vertically, 
leaving the head pattern with the ramming stool. After 
these parts have been thus separated the lifting ring 
is also removed. This ring simply serves to prevent 
the sand from falling out in the process of removing 
the head pattern. After the usual “slicking up” and 


blacking, the mold is ready to be set on the casting 
stool for drying. 

The cores consist of a head core (6) which forms the 
inside of the bell and a body core (7) forming the 
inside diameter of the pipe. The head core is made on 
a socket iron (8) which fits into the castings stool (9) 
and which also supports the body core (7). 
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The processes of making the head core is shown by 
‘ig. 3 and its sub-title. 

In making the straight body core the cast-iron core 
rel (10, Fig. 2) is furnished at both ends with 
teel spindles which fit into bearings on the core strike 
to provide an easy turning of the barrel in the making 
of the core. An air motor installed at the upper end 
furnishes the power for revolving the barrel. An even 
layer of 4-in. hay rope is first wrapped around the 
barrel, after which the first coating is applied. This 





i 


coating consists mainly of clay which after drying 
cracks and provides the vent which is necessary for the 
escape of gases in the casting of the pipe. 


The barrel 





FIG. 3. MAKING THE HEAD CORE FOR BELL END 
On the outside of the socket iron a layer of }j-in. hay rope is 
wrapped. The part is then placed inside of a core box and 


sad rammed in the usual manner. The lower section of this 
core box is made in two halves to enable its removal after 
forming the ring for the lead stop and the double lead grooves. 
The upper section of the core box is made to conform with the 
curvature of the inside of the bell where it joins the body 
core. After the cora is completed it is placed in the casting 
stool ready for drying. The complete core is shown at the 
right, the head pattern with lifting and ramming stool at left. 





FIG. 4. 


The flask is not moved from the time it is placed for drying 
until it is ready to knock out. 


POURING CENTRAL OF THREB PIPE FLASKS 


containing the first coating is placed on an iron car 
with racks, each car holding three cores. The car is 
placed in the drying oven where after about an hour 
the cores are taken out and a second coat, consisting 
of sharp sand and loam, is applied. This is followed by 
a thin coating of anthracite blacking. After drying 
for three to four hours the core is ready for use. Care 
is, of course, taken that the core is absolutely straight 
and made to an exact outside diameter, allowance hav- 
ing been made for shrinkage, etc. To allow for a free 
vent the core barrel is perforated with a number of 8-in. 
diameter drilled holes. A third and smaller core is 
a centering core (11, Fig. 2) placed at the top of the 
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mold. This core is circular and about 2 in. thick, with 
an inside diameter large enough to allow an easy fit 
over the body core. A tapper on the outside diameter 
permits a bearing for the core on the mold which is 
thus held in place. On the inside diameter are rectangu- 
lar slots made or cut out to permit the entrance of the 
molten metal in pouring the pipe. On top of the bell 
mouth section is placed a cast-iron circular runner (12, 
Fig. 2) the inside of which is sand lined. This forms 
a basin into which the metal is poured and from which 
it feeds through the slots of the head core and into 
the pipe. 

After the mold has been made the complete flask 
is clamped to the casting stool carrying the head core 





READY TO TAKE PIPE FROM FLASK 


is unclamped and removed and 
Flask clamps 


FIG. 5. 
Casting-stool with socket iron 
flask placed horizontally on knock-out skids. 
are then knocked off, one half of flask raised, whereupon pipe 
rolls out and sand flows to pit below for testing and reuse. 


(Fig. 2) and the entire unit placed in a 12-ft. deep 
pit on top of fire boxes for drying. The drying of 
the mold and head core is done simultaneously, usually 
over night. The body and the centering cores are made 
of dry sand and are dried separately in ovens. Prior 
to the pouring the body core is lowered into the mold, 
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the lower end of the core fitting into the tapered top 
section of socket iron and is thus supported in a ver- 
tical position. The centering core is then placed into 
position and after the runner has been secured and 
the basin formed the pipe is ready for pouring. 

Fig. 4 shows the pouring of one pipe. Since the 
finished pipe weighs about 7,400 lb. it is necessary to 
use a ladle of five tons capacity to allow for shrink- 
head, runners, gates, etc. About an hour after the flask 
has been poured the core barrel is drawn out and the 
pipe permitted to remain in the flask from five to six 
hours to cool off, when the flask is hoisted out of the 
pit and steps are taken to remove the pipe. Fig. 5 
shows the flask immediately after removal from the pit. 

The next steps are to place the pipe on skids for 
cleaning and chipping. The dry sand cores are cut out 
by means of long steel rods, sharpened at the end. The 
riser, or extra length of pipe beyond the spigot end 
into which foreign matters rise to ensure a sound spigot, 
is cut off in a lathe. The pipe is then coated and tested 
under hydraulic pressure and otherwise, as called for 
by the specifications of American Water Works Asso- 
ciation. Finally, the pipe is transferred to the machine 
shop for the accurate finishing of its bell and spigot 
ends in special lathes, and for shrinking on the steel 
band. When the machinery has been completed the pipe 
is once more transferred and the steel band shrunk, 
making the pipe ready for shipment. 


Maiatenance Cost of Drainage Works 


Drainage works for the removal of seepage and excess 
water are provided on a number of the irrigation proj- 
ects of the U. S. Reclamation Service, and a tabulation 
of the cost of maintenance of both open ditches and 
tile drains is given in the January number of the 








MAINTENANCE COSTS OF DRAI*'AGE DITCHES 


-—Minimum— --Maximum— —Av rage— 
Cost Cost Cost 
Per Per Per 
Mile- Per Mile- Per Mile- Per 
Year Cent = Cent Year Cent 
Drainage Ditches 
Patrolling. . .. ‘ 0.90 3.26 13.03 66 6.10 8.5 
Clearing weeds and debris. . .. 8.35 20.20 17.71 9.0 17.96 25.0 
Clearing silt and slips... . 38 “S:00 - Bees Sice 96.32 22.7 
Repairs to one < 12.36 43.30 89.05 45.4 11.63 16.2 
Minor expenses, t and equip- 
ment eee aes 1.18 4.1 14.53 7.4 3.90 5.4 
Miscellaneous. ......... 0.26 AO earewek cals 0.96 1.3 
Unit field cost per mile-year...... 24.65 = ae 55's > we 87 
GQuerbead . ..5k+sneeke 3.91 13.70 39.38 20.0 14.76 20.6 
Total unit cost per mile-year.. . 28.56 cat < ore eS) 
Patrolling... ....... ‘ (es. wees age eee 2: 82 
Clearing tile and trap boxes. ; 5.96 68.8 24.24 24.3 14.72 25.0 
Repairs to pans Sap heres. - 36 4.2 37.56 37.6 31.00 52.6 
Minor expenses, plant and 
equipment asda Se gia eal 1.24 1.3 2.54 4.3 
Replacement of drains. . ee ce ere 2.15 3.6 
Hydrometzy........5.-..-. fae desae: Vaeaen Seka ee sce 
Unit field cost per mile-year..... . Coe uc oe ee. ct... os 
Qweshond . 5. cassettes 2.33 27.0 36.76 36.8 7.98 13.5 
S300 4k... Fae «3. Oe. 








Total unit cost per mile-year am 





Reclamation Record by C. E. Lounsberry, assistant to 
the drainage engineer, U. S. Reclamation Service. A 
summary of his table is given above. It appears evident 
that these irrigation drainage works receive much 
greater attention than those of ordinary land drainage, 
the neglect of the latter being notorious and occasionally 
involving heavy reconstruction costs. Patrolling, in 
particular, is practiced generally on the government 
projects but rarely on private projects, although a patrol 
system for the latter was noted in Engineering News- 
Record of Jan. 26, 1922, p. 141. Mr. Lounsberry points 


out that the cost herewith are for periods averaging 4.37 
years on ditches and 3.56 years on tile drains. 
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Operation Control Panels for the 
Sacramento Filters 


Upright Panels—Air Rate-of-Filtration and Loss 
of-Head Gages—Colored Water Valve— 
Opening Indicators 


NIQUE filter control panels and novel methods « 

handling the filter operation are included in th. 
design of the filtration plant now under construction at 
Sacramento, Cal. The panels are upright, the valve 
opening indicators are colored liquids in glass tubes. 
the loss-of-head gages and rate-of-filtration gages are 
air gages, and the wash-water rate is indicated direct]; 
from a Pitot tube in the wash-water line. As designed, 
the Sacramento filters will all automatically respond at 
the same rate to the draft upon the filtered-water basin. 
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EFFLUENT ORIFICE BOX AND EFFLUENT VIEW-PIPE 


The condition of the water yielded by each filter may be seen 
through a view-pipe, which tapers outward from the floor down- 
ward to give a 20-in. field of vision over a 12-in. white porcelain 
plate at the bottom of the orifice box. 


They will accordingly respond to the pumps and the 
demand made upon them by the consumption or draft 
upon the distributing pipe system. 

The controllers are of the Harrisburg type but will 
be improved over the early design. The discharge will 
be through fixed, horizontal, circular orifices, 124 in. in 
diameter. The normal depth of water over the orifices 
will be 5.5 ft., but this depth can be increased to 6.5 ft. 
if desired. This means that the filters will not come 
into full operation until the filtered-water basin is 
drawn down to that depth below the high-water mark 
at which the water-level control float is set. At the 
high-water mark the filters will automatically stop 
filtering. Such a condition can never exist inasmuch as 
the minimum rate of draft is fully 10 m.g.d. The eight 
filters are designed to yield 4 m.g.d. each, at the 125- 
m.g.d. per acre rate. Their maximum rate of yield is at 
present fixed at 6 m.g.d. each, or 48 m.g.d. with eight 
units in operation at a rate of 187.5 m.g.d. per acre. 
When the filtered water basin is drawn down to give 
the full static head on the orifice plates in the bottom 
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FILTER-CONTROL PANEL BOARD FOR SACRAMENTO 


Valve-opening indicators are colored liquids in glass tubes; 
loss-of-head and rate-of-filtration gages are air gages; 


of the orifice boxes, this maximum rate will be reached 
by the filters, but it cannot be exceeded except by using 
larger orifices or by increasing the head on them to a 
limited extent. The filters have been designed for a 
maximum loss of head of 10 ft., which can be increased 
somewhat. Ten feet represents the difference in ele- 
vation between the water surface on the filters, as de- 
signed, and that in the orifice boxes. 

The floats in the eight orifice boxes will all be set 
at the same level and all filters will operate at the same 
rate within expected small limits. Therefore there will 


be but one rate-of-filtration recorder and indicating dial - 


for the entire plant. The recorder will be of the inte- 
grating type to give a straight-line diagram of rate; 
that is, all ordinates on the recorder will represent the 
same amount of water. There is thus no necessity of 
providing in each operating panel an expensive rate-of- 
filtration recorder. 

The hydraulic valves controlling the operation of the 
filters are governed by 4-way piston pilot valves of the 
leakless, enclosed type. The spattering of water which 
occurs at the Harrisburg plant will thus be avoided. 
The 14-in. effluent control valve is a stop or shut-off 


wash water rate is indicated directly from a Pitot tube. 


valve, as at Harrisburg. Operation of the 4-way efflu- 
ent valves from the panels will automatically cut out 
the operation of the pilot valves actuated by the floats, 
as is the case also at Harrisburg. The design is esti- 
mated to save $1,500 per filter unit on the controlling 
apparatus alone. 

The usual 4-way rotary cocks will not be used but 
4-way, leather-cup, piston-type valves, designed and 
manufactured for 500-lb. per square inch pressure, will 
be installed. This type of valve is exceedingly rugged 
and will not leak. The valves will be set down in the 
pipe gallery on the back wall of each filter orifice box 
and directly beneath the corresponding operating panel, 
from which they will be operated by lever handles and 
standard bell-crank connections. 

In usual operation these handles will all be pushed 
back against the panel. Therefore, if any handle is out, 
one can tell at a glance that either the filter is being 
washed, or else some valve has been tampered with. A 
master control-valve will prevent any harm being done 
by such tampering. It is opened when washing is be- 
gun and closed when the filter is returned to normal 
operation. The control valve shuts off the supply to all 


oe 


e Fy 2 pe ee aaa ial Ped re ete in 
te oe in = 5 ; 


i ait Schnell 











784 ENGINEERING 





but the ficat-operated 4-way valves, and will be turned 
by a special key which the operators only will have. 

All strings or wires connecting valve stems to 
pointers have been done away with on valve-open- 
ing indicators on the panel board. Instead, colored 
liquid piped from miniature pumps actuated by the valve 
stems to glass tubes on the panel boards is to be 
used and the corresponding scales will show both the 
height of valve opening and the percentage of total 
waterway through which the water is passing. An out- 
side-packed plunger rod, attached to the valve-stem ex- 
tension above the hydraulic cylinder, will displace its 
own volume of liquid as the valve closes or opens. The 
movement of the plunger will make the colored liquid in 
the glass tubes rise or fall, corresponding to the motion 
of the valve. The scheme works equally well with the 
valve turned up, down or sideways at any angle. 

The rate of washing will be instantaneously indicated 
by a differential gage on each filter-control panel, con- 
nected to a Pitot tube of special design in the wash- 
water line to each filter. 

The loss of head on each filter will be shown by a 
differential gage with terminals connected to the water 
surface above the sand and the effluent pipe on the filter 
side of the control valve. This gage will be an air gage 
on the principle, but not the design, of the “Pneumer- 
cator.” 

A rate-of-filtration indicating gage will be provided 
on each panel. Like the loss-of-head gage, it will be of 
the differential, air type, with terminals connected to 
the upstream and downstream sides of the filter-orifice 
plate. Thus in reality the head on the orifice will be 
indicated, but the scale on the gage will be calibrated 
to show the corresponding discharge through the ori- 
fice in millions of gallons per day. 

At the end of each operating panel is a filtered-water 
view-pipe through which one can look down through 
the 5.5-ft. depth of water in each orifice box. Above the 
filter-gallery floor the view-pipe is 4 in. in diameter, but 
from this floor downward it is tapered to give such an 
angle of vision as will. permit the observer to look at 
the water over the area of a 20-in. diameter circle. At 
the bottom of the orifice box below each pipe a white 
porcelain plate will be placed. Just above this plate will 
be an electric bulb in a marine-glass fixture which is 
adjustable or removable through an opening in the side 
of the tapered view-pipe. A push-button type of 
electric switch will be placed at the side of each view- 
pipe and must be held down while one is making an 
observation of the character of the filtered water. This 
arrangement will prolong the life of the electric lights. 

Each panel will be illuminated at night by a panel 
light. Each panel also carries its own shelf for 84 x 
1l-in. record sheets for operation data, the loose-leaf 
system being employed. The provision of such a shelf 
is intended to imply that the records of each filter are 
an immediate, inseparable and integral part of its 
operation. 

Within easy reach of the panel boards will be switches 
to lights which will illuminate the filter surfaces for 
night working, and also submerged lights to determine 
the turbidity of the wash water so that the end point in 
washing can be studied or watched at night. 

The panels will have angle-iron steel frames sup- 
porting selected marble fronts and ends. The interior 
of each panel board is made entirely accessible through 
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the removal of two light, paneled doors which form t} 
back of the panels. All apparatus and piping requiri: 
oiling or adjustment are at a convenient height abov: 
the filter-gallery operating floor. 

The designs for the Sacramento filters are being ca: 
ried out under the general direction of Prof. Chari 
Gilman Hyde, consulting engineer. C. G. Gillespie js 
resident engineer, K. B. Foster is assistant hydrau| 
and filtration engineer and Harry N. Jenks special as 
sistant engineer on design. Frank C. Miller is cit, 
engineer. 


Rusted Columns of Tank Tower Buckle 
By W. F. HEATH 


Assistant Engineer, Cameron County Water Improvement 
District No. 2, San Benito, Tex. 


WATER tank failed in this city recently, by simple 

collapse under vertical load, as the result of weak- 
ening by severe rusting and neglect. There was no 
wind. The tank did not fall to one side, but just sat 
down, as the two views herewith show. Fortunately, 
no one was injured, although the structure was within 
20 ft. of one of the principal streets and close to the 
pumping station. 

This tank was of 40,000 gal. capacity and was sup- 
ported on an 80-ft. tower, of standard four-column 
construction. It was built about 1910. With proper 
care it should have lasted forty years. About two years 
ago it was painted, but at that time none of the old 





COLLAPSE OF TANK TOWER DUE TO RUSTING 


paint or rust was removed before putting on the new 
paint. The lattice bars of the columns had rusted in 
two in many places, and rust had also attacked the main 
channel members of the columns. 

Six months ago the San Benito Water Co., which 
owned the tank, was advised by W. E. Anderson, chief 
engineer for the Cameron County Water Improvement 
District No. 2, that the tank should be taken down as 
soon as possible. At that time all the lattice bars of 
the upper panel of one column had rusted out. A few 
months later this column section bent to a noticeable 
curve outward, and he advised taking the tank down 
immediately. Nothing was done, however, except to 
drain the water from the tank. 

It is said that on the morning of the failure the 
plant engineer sent a man to open a valve leading to a 
main. Instead, he opened the valve leading to the tank, 
and the tank filled to the point where it collapsed. 

The intensity of rust action in this coast countr is 
hard to believe by anyone who has not lived here. | 
have seen “flivvers” not more than a year old with holes 
rusted in the fenders. 
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Motor Trucks Collect and Deliver 
Garbage to Farmers for Pay 


By W. F. BATES 
Town Engineer, Montclair, N, J. 

AOTOR trucks heavily manned are being used by 
N the town of Montclair, N. J., to collect garbage and 
to deliver it outside the town to farmers for rates of 
compensation fixed by obtaining bids. For collection 
during the seven months from Nov. 1 to June 1, when 
only two collections a week are made, three motor trucks 
are used. For the other five months of the year when 
the collections per week number three, an extra truck 
will be required. 

There are now ia use three 24-ton Packard trucks 
with Van Dorn hoists and special 4-cu.yd. garbage 
bodies with flare tail gate. Each truck is manned with 
a chauffeur and either three or four collectors according 
to the season. The fourth collector is employed during 
extreme cold weather when the garbage is frozen and 
hard to remove from the receptacles or when there is 
snow on the ground. The trucks are loaded a little 
under levelful, giving about 33 cu.yd. per load. The 
average haul of the loaded truck is 5 miles per load and 
an average of two loads a day is made. 


Specifications—Bids were received under specifica- 
tions calling for the number of loads each bidder would 
take and the price that he would pay per load. The 
invitation for bids stated that the contract would be 
awarded to the bidder offering the highest price per load 
and that where two or more bidders offered the same 
unit price the bids would be accepted that offered 
the nearest dumping grounds. The town reserves the 
right to limit the amount delivered within 5 miles of a 
point on the western boundary of the town to 60 per 
cent of all garbage collected in the town and to limit to 
40 per cent likewise the garbage going out of town on 
the north boundary. 

The specifications provided that the dumping grounds 
offered must be so located that they could be “reached 
over hard-surfaced roads and the route over the bidder’s 
premises leading from the public road to the dumping 
place must be kept in a condition suitable for the use of 
the town’s auto trucks.” 

The town reserves the right to cancel any agreement 
made with any bidder in case “any proper authority out- 
side of Montclair stops the hauling of the garbage 
through its territory or requires the same to be hauled 
over roads other than those provided with a hard sur- 
face, and further that no claim for damages would be 
made by reason of such cancellation.” Bidders were also 
required to hold the town and its agents “free from any 
claims for damages that may arise because of the con- 
dition in which the dumping ground is maintained, or 
because of any garbage there dumped.” 

Bids and Awards—Eight bids were received for quan- 
tities ranging from 1 to 24 loads a week, but only one 
bidder offered to take more than 6 loads a week. There 
were two bids at $1.25 a load, five at $1 a load, and 
one at $0.75. The bidder who proposed to take 24 loads 
a week offered to pay $1 a load. 

At the time the bids were received only 35 loads a 
week were being collected. The highest bidders were 
given the number of loads they bid for and the re- 
mainder was apportioned among the other bidders, 
taking into account the length of haul. An attempt is 


made to furnish some garbage to each bidder so as to 
hold all the bidders as customers for the summer col- 
lection, estimated at 50 loads. 

Previous Methods—In May, 1918, when the writer 
took charge of the Engineering Department of the town, 
and for a number of years previous to that time garbage 
was collected by horse drawn steel carts and dumped 
into a hopper on a farm situated about two miles from 
the center of the town and less than one-fourth of a 
mile from a residential section. The garbage was dis- 
posed of by the owner of the property, a portion by sale 
to farmers for hog feeding and the balance piled or 
spread on the land for fertilizer. The cost to the town 
for rent and maintenance of the dump was $770 per 
year. Records show that this dump had been a con- 
stant source of complaint for a number of years. 

Soon after the writer took charge an investigation 
showed that farmers from surrounding towns, withovt 
permission, were coming into town and collecting 
ahead of our men, There existed such a demand for the 
garbage on account of the high cost of feed that it was 
decided to make use of these farmers and save expense 
to the department. 

Farmer Collection Regulated—With the assistance of 
the police and the health officer all the farmers were 
notified that in order to continue the collection they 
would have to work under our direction. Arrangements 
were made by which the farmers were to furnish the 
teams, with drivers, and the town the collectors, the 
farmers to receive the garbage free of charge in ex- 
change for the use of the teams. Enough farmers 
agreed to this arrangement so that for eighteen months 
all the garbage was removed from the town, at an aver- 
age saving of $20 per day for teams. This method 
caused a few complaints, as sanitary carts being too 
heavy for the long hauls could not be used to advantage 
by the farmers, but the writer considered that the 
small amount of leakage from the carts caused much less 
nuisance than that from garbage stored at the dump. 

Early in 1920 the decrease in prices made it unprofit- 
able for the farmers to continue and a number gave up 
the collection, while with others we were obliged to pay 
the driver. This made it necessary to use the dump 
again, which on account of being leased land could not 
be satisfactorily controlled and complaints became 
numerous from the residents in that vicinity. The 
nuisance at the dump became so acute that some other 
method of disposal was imperative. 


Incineration Proposed But Given Up—Thorough in- 
vestigation of different methods of disposal was made 
and preliminary plans for disposal by incineration con- 
sidered, but on account of the present state of incinera- 
tion, with vast differences of opinion among experts, 
and the opposition which developed to the erection of an 
incinerator in every section where a site was available, 
the matter was indefinitely postponed and the present 
system adopted. This system is working very satisfac- 
torily from the sanitary standpoint, and at less expense 
than for incineration, and should continue to serve our 
needs for a number of years, or until the surrounding 
country is more thickly settled and feeding places 
become a nuisance. 

The work as now conducted is under the general direc- 
tion of Dr. James T. Hanan, commissioner of streets 
and public improvements of Montclair, with the writer 
in direct charge. 
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Submerged Intake For 24-in. Pipe 
Placed Without Diver 


Concrete Anchor Block Cast on Shore, Floated 
to Place and Sunk Simultaneously With 
250-Ft. Bell-and-Spigot Pipe 


By GEORGE W. PRACY 
Superintendent, Spring Valley Water Co 
HE SPRING VALLEY WATER CO., which serves 
the City of San Francisco, recently renewed the in- 
take of Lake Merced pumping station after it had been 
in service twenty years. This station, which has a 
capacity of 74 m.g.d., had been taking water from the 
lake through a 24-in. suction line supported on a wood 
pile trestle. The trestle had decayed, the joints in the 
suction line were giving trouble by admitting air and 


it was found that a new and shorter route to deep water - 


could be used. The old pipe sections were used in laying 
the new line which was placed directly on the ground 
and on the lake bottom. 

A combined concrete anchor block and screen support 
was cast on shore, floated to position, and, before being 
sunk, was attached to the portion of the pipe line to be 





SECTIONS OF 24-IN. PIPE READY FOR LAUNCHING 


Note clamps and bolts to prevent joints from opening. Pipe 
trigger for tripping wire sling is on far side of pipe. Manila 
rope attaching bolster to pipe was cut before launching. 


submerged which had been floated into position sep- 
arately. When the connection of floating parts had 
been made, pipe line and anchorage were successfully 
sunk at the same time. Advan‘ages of this plan of 
construction were that it was carried out by the com- 
pany’s regular gang and without the use of a diver, 
the cost was about one-quarter that of replacing the 
old line on a trestle, joint maintenance was eliminated 
on the submerged section and the shorter suction line 
reduced the friction head. With the new intake the lake 
can be drawn down 5 ft. lower than before. 

The shore where the new intake is located. has a 
gentle slope reaching the lake’s maximum depth of 14 
ft. at the present water stage, about 250 ft. from the 
shore. In the preparation for laying the new intake 
the surface of the ground between the pumping station 
and the water’s edge was smoothed to an easy vertical 
curve and pieces of 2 x 6-in. timber 4 ft. long taken 
from the old wharf were laid on this slope like railroad 
ties. Longitudinal runs of 2 x 4-in. timbers were then 
spiked on to form the rails of a 24-in. gage track. In 
addition to the track built down to the water’s edge, a 
20-ft. section was put together on land, floated into 
place and sunk so that its outer end was in 3 ft. of water. 
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GENERAL VIEW OF INTAKE LINE, FIRST SECTION 
ENTERING WATER 
Abandoned intake structure in center, concrete crib at right 







The old suction line consisted of 12-ft. sections of 
cast-iron pipe 8 in. thick, weighing 3,025 lb. per sec- 
tion. Twenty-two of these sections were taken up, 
cleaned, and sledded over to the site of the new work 
where they were mounted on a four-wheel, 24-in. gaye 
truck on the wooden track. Each section rested on a 
wooden bolster cut to fit the pipe circumference and 
bolted to the truck. The second section of pipe, after 
being attached to the truck, was lowered down the 
track until its spigot entered the bell of the first section, 
the same as though the pipe were being laid in the 
ditch. Four pieces were put together this way and 
then the lead joints were run and calked. The pipe 
had only the ordinary standard bell. After the joints 
were calked iron bands were clamped around each 
section, just above the spigot and below the bell of 
each joint. The bands on either side of a joint were 
connected by a pair of bolts, one being placed opposite 
each end of the horizontal diameter of the pipe. These 
bolts, while preventing actual separation of the pipe 

























































VIEW TAKEN JUST AS THE CRIB AND PIPE SUBMERGED 
Note simultaneous appearance of pairs of barrels. 
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ARRANGEMENT OF BAR- 
RELS, SHOWING SLING 
AND TRIPPING 
DEVICE 


Plan 


sections, would allow a certain amount of play or articu- 
lation in case any tensile strain should be put on the 
line in the process of floating and sinking it. As the 
assemply and jointing of each four-length section was 
completed, a rope was fastened around the upper bell 
and by means of block and tackle the line was let 
down the track to make room for the next four pieces. 
The front end of the first pipe was sealed with a 24-in. 
wooden plug calked in with oakum to make it water- 
tight. Just before each length of the pipe went into 
the water two 25-gal. barrels were fastened to it by 
means of a wire bridle arranged so that both barrels 
could be released simultaneously by a tripping device. 

The means for supporting the pipe from the barrels 
consisted of a sling of 12-gage annealed wire whose 
ends terminated in 14-in. iron rings slipped over short 
lengths of 3-in. pipe. Two runs of the wire encircled 
each pair of barrels and passed beneath the pipe. The 
sling was so arranged that the rings would be free to 
slip off the short pipe when a vertical pipe, acting 
as a lever, was tripped by a horizontal pull. The levers 
projected above the barrels and were connected by a 
rope to shore. Until the morning of the sinking the 
sling releases were wired up as a precaution against 
accidental release. When the time for sinking came, 
the release was wholly successful, all the barrels being 
freed instantaneously when the trigger-line was pulled. 
The sling arrangement was developed by O. G. Goldman 
of the company’s engineering staff. 

It was believed that the lead-calked joints of the pipe 
line would permit of sufficient movement to allow the 
line to straighten out as it entered the water and later 
to conform to the slight curve of the bottom. This 
they did. The empty line, with the aid of the barrels, 
floated just at the surface of the lake. A rope was 
tied to each truck as it went into the water and as the 
pipe floated, the truck was hauled ashore and re-used. 
Only ten trucks were required, the operations being 
repeated until the desired length of pipe was floating. 

The pipe joints were expected to be tight enough to 
keep water out while the pipe flcated so the buoyancy 
of the line full of air could be utilized. This they did 
effectively and although a 1-in. pipe was run down inside 
the sections as the line was floated, the leakage was 
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so small that it was pumped out only once. To prevent 
danger to the floating pipe line from wind, two rows 
of piles were put in on either side of the proposed 
intake location. These were not used, as no wind strong 
enough to interfere came up during the work. 

While the pipe was being run out into the lake, a 
concrete box or crib was constructed at the water's 
edge to serve as anchor block and screen support com- 
bined. This crib is 12 x 13 ft. in plan and 4 ft. deep. 
It contained a recess or re-entrant niche for the end 
of the cast-iron pipe and was balanced by an extra 
yardage in other parts so as to float on an even keel. 
Bolts were set in the recess so that an iron S trap 
could be placed around the pipe to secure it to the crib 
just before sinking. In the four corners of the cri) 
were concrete blocks with cylindrical chambers to take 
14-in. pipes which were to serve as the posts of the 
superstructure. Brass bolts to which the screen could 
be fastened were imbedded in the tops of the concrete 
wall around the recess for the intake pipe and a tem- 
porary wooden bulkhead was put in the recess at the 
point where the intake pipe was to terminate. This 





CONCRETE CRIB READY FOR LAUNCHING 


bulkhead formed the fourth side of a well 2} x 3 ft. in 
plan at the inner end of the recess and approximately 
in the center of the crib. 

‘When the intake line had been floated to place the 
crib was launched. This was done by placing timbers 
against it and jacking it out into the water. While 
still near shore the 14-in. vertical pipes were put in 
place ready for filling with concrete. Reinforcing steel 
had been left projecting into the chambers provided in 
the four corners of the crib for the vertical pipe, and 
this steel extended above the tops of the chambers. 
A reinforcing steel “cage”? was made up to slip down 
inside each pipe and after these were placed the pipes 
were raised enough to enable workmen to wire the steel 
of the cages to that projecting from the bottoms of the 
chambers. When pipes and steel were in place and had 
been braced together with timber struts and tie wires, 
asphalt was poured into the recesses around the bottom 
of the pipes to avoid filling with water as the crib sunk. 

The crib was then towed out to place and backed in 
so that the outer end of the intake pipe entered the 
recess and was butted up against the timber bulkhead 
of the central well. The pipe was strapped to the 
crib to hold it in place and concrete was poured around 
the end of the intake pipe so that it was imbedded 
in a solid concrete block filling the space in the recess 
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around the pipe but leaving the tops of the walls of the 
central well free as a base for the screen. 

After allowing the concrete to set for one day, the 
wooden bulkhead which had served as a form was cut 
out and the wooden plug was removed from the end 
of the line, leaving the intake ready for sinking. Two 
3-in. pipes had been cast in the bottom of the crib. 
These pipes were capped but care was taken to see 
that the caps made an easy fit. When ready for sink- 
ing the caps were removed and as the crib began to 
submerge, the barrels were released so that the whole 
line would sink at the same time. The sinking opera- 
tion was a complete success. The shore end of the 
pipe had been left on the trucks so that it could move 
if any strain was put on it. This was a needless pre- 
caution, however, as the pipe did not move at all. 

With the anchor block on the bottom of the lake 
the 14-in. pipes extending upward from it were trued 
up and filled with concrete, the stay wires were drawn 
taut and a timber superstructure was built up with a 
platform level about 12 ft. above the tops of the piles. 
Working from this platform four guide rods for the 
cylindrical screen were “fished” into place. These rods 
or bolts, which are 20 ft. long and 2 in. in diameter, 
have threads tapped into the lower ends to fit over the 
4-in. brass bolts left projecting from the concrete of 
the central well walls. These rods were readily screwed 
into place and when the screen was being lowered, fitted 
into notches cut in the flanges of the screen and guided 
it accurately to the desired seat over the central intake 
well. 

As a final operation, the crib was filled with sand to 
increase its weight and stability. The sand was brought 
out on a scow and shoveled into a 14-in. pipe used as 
a tremie. 


Zoning Ordinance for Atlanta, Ga. 

The zoning ordinance passed by the City Council 
of Atlanta, Ga., on April 11 by nearly unanimous vote, 
establishes four use and three height districts and 
has lot area requirements in addition. The use districts 
are for dwelling houses, apartment houses, business 
and industrial purposes. The building height limit for 
the three districts are 50, 100, and 150 ft. The basis 
for lot area requirements is the number of housekeep- 
ing units for which the residence building is designed. 
For much of the dwelling house area 5,000. sq.ft. of lot 
area per family is required and for sections suited to 
double or two-family houses, 2,500 sq.ft. per family is 
required. In apartment house sections, only 625 sq.ft. 
per family is made necessary, and in the limited hotel 
and elevator apartment sections there is no minimum 
lot area requirements, but side, rear and front yards 
are necessary. The zoning plan and ordinance was 
prepared for the City Plan Commission of Atlanta by 
Robert Whitten, city planner, Cleveland, Ohio. Mr. 
Whitten started his zoning studies in May, 1921, and 
the zoning ordinance became effective in April, 1922. 
During this period, Mr. Whitten states, “The initial 
indifference or opposition of the public was overcome 
by an intensive educational campaign in which news- 
paper articles, editorials and cartoons played an impor- 
tant part.” In addition, 5,000 copies of a tentative 


zoning map, together with a descriptive illustrated 
pamphlet, with the reasons for zoning stated, “were 
circulated. 
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Missouri River Bank Erosion Checked 
by Rafts of Bridge Ties 


MERGENCY current retards consisting of raft 

bridge ties, with willow screens below the doy». 
stream side to cause the deposit of silt, were emplo. 
to check erosion on the east bank of the Missov) 
River, in 1920, when erosion threatened the Chicayo. 
Burlington & Quincy R. R. near Folsom, Iowa. 1) 
construction was a modification of the retards compos: 
of anchored trees, as used elsewhere on the river ay 
described in Engineering News-Record Oct. 5, 192) 
The raft system was adopted in this case owing }: 
the scarcity of trees in the neighborhood and the 
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Sriage stringers 


RAFT TO CHECK RIVER BANK EROSION 


urgent necessity of providing immediate protection. 
Mattress work placed along the bank had proved in- 
effective owing to undermining of the toe. 

Three rafts were used, 200 to 400 ft. long and about 
1,250 ft. apart, extending out from the shallower water 
along the bank. Each was about 274 ft. wide, being 
composed of three rows of 10-ft. ties, 8 x 8-in., having 
a hole bored near each end so that they could be strung 
on four }-in. wide cables, as shown in the accompanying 
drawing. The ties were spaced 24 in, c. to c. by means 
of blocks, which also were bored for the cables. Diagonal 
lines of. cable laid across the raft and stapled to the 
ties maintained the raft in its rectangular form. Each 
raft was anchored by cables to concrete piles about 
100 ft. upstream and spaced about 110 ft. apart, these 
piles being sunk till their heads were below the river 
bed. 

To the downstream end of the retard were attached 
three rows of bridge stringers about 24 ft. c. to c. 
and having willows attached to the outer stringer, as 
shown. As these willows soon began to hang down in 
the water, due to the sand accumulating on their leaves 
and boughs, they caused rapid silting beneath the 
floating retard or raft. A willow fence was built 
across a strip of low marsh land between high ground 
and the shore end of the retard in order to prevent 
water, backed up by the retard, from finding a cours¢ 
across this low land. The fence, formed by two rows 
of willows about 2 ft. apart, was buried during the 
first year, the depth of filling amounting to about 
4 or 5 ft. 

This shore protection proved successful and the fil’, 
which is 6 or 8 ft. above normal water level, was utilized 
for farming during 1921. Work is to be continued for 
about three miles downstream in 1922, Portions of the 
rafts were salvaged in 1921, for use elsewhere, i! 
necessary, but the remaining parts were so buried in 
the silt that it was impracticable to remove them. 

Retards of the tree type are considered generally 
preferable to the rafts on account of ice conditions in 
the river. Ice floes would probably break or carry away 
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-ofts, in spite of anchorages. But with trees pointing 
i.wnstreata and having their trunks anchored to the 
,ottom and partly buried in silt, the ice floats over the 
boughs at the surface. Further, the trees practically 
fill the space from the river bed to water surface and 
thus cause more extended silting than the surface raft 
with willow screen. Both the raft and tree retards 
mentioned were designed and built by the Woods 
Brothers Construction Co., Lincoln, Neb., of which 
Wayne Pringle is chief engineer. The work was done 
under the direction of A. W. Newton, chief engineer 
of the Chicago, Burlington & Quincy R.R., and C, L. 
Persons, assistant chief engineer. 





Causeway Succeeds Lynn Floating Bridge 


URING the past year the old “floating bridge” over 

Glenmere Lake on the line of Western Ave., Lynn, 
Mass., formerly the Salem Turnpike, was replaced by 
a new structure. Both the floating bridge and its suc- 
cessor are interesting in type. Notes on their construc- 
tion are given below, from an account of the county 
engineer, R. R. Evans, of Salem, in his 1921 annual 
report, just published. 

Dating back to the early part of the past century, 
the floating bridge, whose final stage of development 
produced the typical cross-section shown in Fig. 1, “was 
the solution by the early builders of the problems con- 
fronting them at the beginning of the nineteenth cen- 
tury in laying out the Salem Turnpike from Salem 
to Chelsea Bridge.” It crosses the small lake, about 
500 ft. wide, although a deviation of 1,000 ft. would 
have taken the road around the lake. The lake is no- 
where more than 10 or 12 ft. deep, but its bottom is 
mud to a maximum depth of 30 ft. Probably for this 
reason the bridge was originally built as a floating 
structure. In recent years only the upper part floated, 
it is believed. 

Mr. Evans considers that probably the two courses of 
logs at the bottom, the 6 x 6-in. longitudinals and the 
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Round logs up 1» 24 ‘alam, fastened 
together with 2’square oak pins 


FIG. 1. CROSS-SECTION OF “FLOATING BRIDGE” OVER 
GLENMERE LAKE, LYNN 


3-in. transverse planks constituted the original bridge, 
and that the timber above this point was added later, 
from time to time. The depth of the structure as it 
existed in recent years would bring the bottom just 
about to the mud line at the deepest part of the lake, 
while near the shore the logs were undoubtedly buried 
in the mud. It is believed that only a few of the upper 
layers of the structure floated in recent years. That 
some of the structure floated was indicated by undula- 
tions in the bridge whenever loads crossed, the water 
coming up onto the roadway around the load. But in 
the removal most of the logs of the lower part would 
not float, while the whole top portion of the bridge 
could be removed intact and floated off. 
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For the new bridge a masonry-walled solid-fill on 
submerged timber trestle was adopted (see Fig. 2). 
The substructure has bents 7 ft. apart, the piles being 
cut off and capped with 12 x 14-in. caps. The deck over 
these consists of 6-in. longitudinal timbering, edged on 
each side by two heavier timbers notched into the cap 
to hold the sidewalls more securely. The side walls, 
6 ft. high, or 4 ft. above normal water level, have a 
construction joint at each bent. 

It is believed, says Mr. Evans, that this type of struc- 
ture is best adapted to the conditions encountered, since 
it should be permanent, is probably less expensive than 
an earth fill, and avoids settlement as well as heaving 
of the bottom. 

For the work of removing the old bridge and building 
the new, the lake was pumped down 5 ft., bringing it 


Sidewalk Roadway Railway 
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sectiorrs 7'/%. 





FIG. 2. SECTION OF NEW GLENMERE LAKE CAUSEWAY 


about 2 ft. below the deck of the new structure. The 
old structure was removed by taking out the upper 
parts of the timber work by a derrick working from 
each end, and blasting out the lower part by dynamite 
placed in the holes drilled in rows across the bridge. 
Only so much material was removed as would interfere 
with the new structure. 

The cost of the work was about $105,000, of which 
nearly $20,000 was paid by the trolley company for 
whose use the westerly 18-ft. width was provided. T. 
Stuart & Sons Co. were contractors. 


New York Highway Types 


There are only two general types of pavement—con- 
crete and bituminous macadam-——which are being con- 
structed in New York State in any considerable 
amounts, according to the 1921 annual report of Herbert 
S. Sisson, state highway commissioner. Of all highways 
constructed this year 56 per cent have been of the 
concrete type and 44 per cent of the bituminous maca- 
dam type. Before a determination was made on any 
contract as to type a study was made of the local avail- 
able material, general traffic conditions, relative impor- 
tance of the highway, soil and frost conditions affecting 
a rigid pavement, and character of the country through 
which the highway passed. Comparative estimates in 
each case were prepared in connection with other data 
at hand before making a determination. Generally 
speaking, where satisfactory local stone was not avail- 
able, the concrete type was adopted on account of the 
smaller amounts of material to be imported. Where 
local stone was available in ample quantities on routes 
of secondary character, bituminous macadam was 
usually selected of a thickness of approximately two and 
one-half times that of the concrete. 


: 

é 
4 

; 

& 
: 


sii is Neen aed Se 


aly 































ENGINEERING NEWS-RECORD 


A Challenge to Accepted Theories of Highway Finance 


Fifty-Year Bonds Advocated on Assumption that Roadbed Is Permanent 
and that Maintenance Includes Resurfacing 


By ROBERT MuRRAY HAIG, PH.D. 
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Professor, School of Business, Columbia University ; Secretary, 
Special Joint Committee on Taxation and Retrenchment of 


HE demand for more and better highways arising 
from the great increase in motorized traffic during 
the past few years has resulted in a financial problem 
so great as to make imperative a critical re-examina- 
tion of the accepted theories of highway finance. Few 
realize that our states and localities are now spending 
most of their money for two purposes—roads and 
schools. There seems to be almost no limit to the need 
for additional funds for these two purposes alone. Our 
theory of finance with respect to roads must be de- 
veloped and refined if the necessary road support is 
to be secured and if serious consequences to the motor 
vehicle industry, to the taxpayers and to the community 
as a whole, are to be avoided. 

Many leaders are beginning to appreciate the truth 
of these statements and the importance of the situa- 
tion. During the past few weeks an attempt has been 
made to secure from students of the problem a sharper 
definition of the questions which must be answered. 
Various highway engineers, tax experts and others 
have been consulting as to the possibility of securing a 
correct analysis of the problem and a sane program of 
finance. It is the purpose of this article to set forth 
some of the questions which have been raised and some 
of the tentative conclusions which have been reached 
in the hope that discussion may be stimulated and prog- 
ress made toward a revised and more scientific theory 
of highway finance. 

There appear to be two fundamental questions. The 
first relates to the division of the cost of supplying 
highway facilities as between present taxpayers and 
future generations. To what extent shall the roads be 
paid for by taxes and to what extent by bonds? The 
second relates to the division of the cost as between 
users of the road and taxpayers in general. To what 
extent shall the roads be paid for by motor car fees 
or gasoline taxes and to what extent by the general tax 
levy? 

If it is possible to arrive at the correct answers to 
these two questions the problem is solved. But the 
correct answers involve a combination of engineering 
knowledge and sound economic analysis. 


1. Cost Division Between Present and Future Gene- 
rations—Certainly the present taxpayers want good 
roads. They want and they deserve as many good roads 
as are economically justifiable. But how much of the 
cost of a good road may fairly be charged to the present 
generation and how much to the future? If the present 
generation pays the entire cost of all the roads built 
it is obvious that fewer roads can be built than if a 
portion of the cost were met by the proceeds of bonds. 
But just how much of the cost may be bonded in a 
sound and defensible financial program for roads? 

The general answer is simple enough. Any debt 
which the present generation passes on to the next 
must be adequately covered by sound assets passed on 


the Legislature of the State of New York 


to that generation. That is the theoretically correct 
answer. In general each generation should pay its way. 
This is axiomatic. 

However, when one examines the current applications 
of this axiom, he finds much bungling because of inade- 
quate analysis of the facts. Consider what the chief 
of the U. S. Bureau of Public Roads, Thomas H. 
MacDonald, says regarding one such case of bungled 
application: 

“We have had it imposed upon us almost as a com- 
mandment that ‘Thou shalt not build a road which will 
not last longer than the life of the bond.’ Granted. 
But is the life of the road merely the life of the sur- 
face? Because a highway surface goes to pieces are 
we to conclude that the entire investment in the high- 
way has been lost? To take a specific case: 

“The State of New York has issued road bonds for 
about $100,000,000 and I have seen within very recent 
times articles written in which it is said that the roads 
are going to pieces so badly that they will be gone 
before the bonds have been paid. Probably the road 
surfaces built with the proceeds of those particular 
bonds will be gone before the bonds are paid. But it 
is a fact that this year in New York State we (the 
Bureau of Public Roads) in co-operation with the state 
are widening those old macadam roads with 18 ft. of 
concrete, leaving a strip of the old macadam in the 
middle. This work has only just begun but success- 
fully so, and the result is a 24-ft. surfaced roadway in 
place of the old 12- or 14-ft. macadam surface on the 
same roadbed that was built with the bond money and 
at a cost which is enough less than the average cost of 
the new construction of concrete 18 ft. wide to absorb 
the first cost that the state has invested. 

“In other words, so far as I can see it, New York 
State by the investment of $100,000,000, and by build- 
ing cheap roads when her needs were for cheap roads, 
has been having the service of those roads all these 
years at not to exceed the interest cost and has all the 
investment left. 

“So it is apparent that we must learn to differentiate 
between the permanent and transient features of the 
road. In fact, while we expect the surfacing to wear 
with use, we have perhaps overlooked an actual incre- 
ment in value in the permanent investment as the years 
go by. In other words, the subgrade is better as it 
becomes compact, the bridges are improved, the hills are 
cut, the safety factors are strengthened and railroad 
grades eliminated. Use of the road may deteriorate the 
surface; it only enhances these other factors. It is 
because of this attention to the subgrade that the old 
roads of Rome and France are still in use today.” 

Mr. MacDonald’s conclusion that “we must learn to 
differentiate between the permanent and transient fea- 
tures of the road,” based as it is upon the extensive 
surveys of the Bureau of Public Roads in New York, 
California and elsewhere, gives a dependable engineer- 
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-.¢ answer to the economist’s query regarding the 
soundness of the asset which may properly be passed 

to the next generation. It holds forth a hope of 
ietermining in a fairly definite and precise way what 


each generation must pay if it is to “pay its own way.” 


sé 


New Definition of Maintenance—It is suggested 

The writer desires to disclaim any personal credit 
for this suggestion but wishes to register his belief in 
‘ts soundness. It is the result of much discussion to 
which the writer contributed far less than many others.) 
that a good method of meeting the problem of differenti- 
ating “between the permanent and transient features of 
the road” would be to establish a new and broader def- 
inition of maintenance. If maintenance, to be cared for 
by the present generation, were so defined as to include 
not merely day-to-day and year-to-year expense of keep- 
ing the highway in serviceable condition but also the 
replacement of the surfacing when needed, the road 
would never wear out, but would be turned over to the 
next generation with its value unimpaired. A road once 
built to a given standard would be “maintained” for all 
time to that standard, each generation assuming respon- 
sibility for preserving the soundness of the asset during 
the period it used it. It would appear reasonable to 
classify as “permanent features” such items as grade 
reduction, new drainage structures, new alignment and 
the excess cost of replacing an inferior surface with a 
superior type. However, if a hard surface be replaced 
by a new hard surface of the same class the entire cost of 
replacement would be charged to maintenance or current 
expense as a transient feature. : 

Such a definition of maintenance of course destroys 
the foundation of the standard argument against long- 
term bonds for highway construction. The life of the 
road is indefinitely long. 

The argument thus far, however, ignores the possi- 
bility that, in the far-distant future, roads may not be 
so useful to society as they appear to be to the present 
generation. Consequently caution dictates the amor- 
tization of the entire road cost over a reasonably long 
period—perhaps 50 years. 

It appears, then, that by the adoption of a definition 
of maintenance such as that suggested above, the entire 
original cost of a road might conceivably be bonded on 
a basis of perhaps 50 years. The theoretical minimum 
which might fairly be charged against the present 
generation would then be the sum of (1) an adequate 
maintenance allowance, (2) interest on the bonds and 
(3) an amortization item sufficient to retire the bonds 
in 50 years. The theoretical maximum which could 
properly be passed on to the next generation would be 
the bonded indebtedness, reduced by the amount of the 
accumulated amortization items, against which would 
exist the roads themselves in a condition as good as 
when originally constructed. 

It must be borne in mind that the above analysis 
deals with a theoretical maximum and minimum. If 
space permitted it would be pertinent to discuss the 
advantages of departing from those limits in rich com- 
munities as compared with poor communities and in 
communities with a bright outlook compared with com- 
munities whose “futures lie in their past.” 

2. Cost Division Between Road Users and General 
Taxpayers—Irrespective of whether the above analysis 
or some other is finally accepted as the proper one for 
determining the portion of road costs which shall be 
absorbed by the present generation,.the question re- 
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mains as to how the cost to be currently absorbed shall 
be distributed as betwween the user of the road and 
the general taxpayer. The analysis given above is very 
suggestive, however, in the search for a solution of the 
second question. 

Motor vehicles as a test of general taxpaying ability 
have obvious disadvantages and although many states 
continue to tax them as personal property the trend is 
definitely away from this practice. Motor vehicle taxes 
are coming more and more to be pure efforts to measure 
the use of the roads. 

It is also true that while motor vehicles are not the 
sole users of the road they are usually the only users 
to be subjected to a special tax. There is some justi- 
fication for the practice of confining the taxes to the 
motor vehicles in the fact that the additional road costs 
which are the occasion of the present difficulties are 
demanded by the users of motor vehicles alone. 

The recent report of the New York State Special 
Joint Committee on Taxation and Retrenchment con- 
tains the following clear analysis of the theoretical 
problem involved in determining these additional costs. 
(Report submitted March 1, 1922, pages 132-134. 
Copies of this report can be secured by addressing 
Senator Frederick M. Davenport, State Capitol, Albany, 
New York.) 

“The question arises as to whether the whole cost or 
only a part, and, if only a part, precisely what part, of 
the costs should be borne by the user. 

“Some of the enthusiasts for heavy motor fees seem 
to forget that roads and streets were considered neces- 
sary before the advent of the automobile and the truck 
and that the public’s interest in these roads and streets 
was often considered sufficient’ to justify their construc- 
tion and maintenance as a general public charge. In 
the case of city streets, of course, it has been a gen- 
eral practice to charge a portion of these costs to 
the land immediately served, in the form of special 
assessments. . . . 

“On the other hand, some of the representatives of 
the motor vehicle interests go to the other extreme, 
asserting that the public builds roads for itself, free 
for all to use as they choose, and that it is unfair to 
charge any part of the cost to any particular group of 
users. 

“It seems to the committee that the true view is one 
which lies between these extremes. That there is a 
general public interest in the streets and highways is 
true, but it is equally true, that when these streets and 
highways cost more than they otherwise would because 
of the necessity of supplying accommodations to a par- 
ticular group of users, such additional cost may be 
properly chargeable to those particular groups. The 
problem is to draw the line. 

“In cases where the roads are used for business the 
term ‘user of the road’ must be understood to be the 
person for whom the service is rendered. . . . A 
charge on the user of the road would under the present 
system be imposed, of course, upon the truck, but it 
will appear as a business expense of the truck owner, 
who must pass it on in higher prices to the consumer. 

. . If the true costs of truck-borne eggs [for 
example] including the cost of supplying any additional 
road facilities involved in the use of the truck, is not 
charged to the buyer of that egg, the egg carried by 
the railroad is discriminated against, for it must cer- 
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tainly be sold at a price which covers the entire cost 
of its transportation. 


“The conclusion is that only by charging to the user 
of the road the community costs involved in supplying 


him the additional road facilities required by him in 
his use of the roads can the motor truck competition 
with the railroad be placed on a basis which will insure 
an economically sound decision in the struggle between 
the motor truck and the railroad. This is the only 
way to keep the account straight, so that an industry 
whose proper development means so much to the solu- 
tion of the transportation problem may be neither 
repressed or unconsciously subsidized.” 

Charges on the user of the road rest on the benefit 
principle of taxation. They attempt to apportion the 
costs as accurately as possible and to ask the person 
who desires the direct benefit to meet the cost which 
his use of the road entails. The advantage from the 
point of view of persuading taxpayers to support a 
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Large Railway Gasoline Motor Car 


LARGE steel double-truck gasoline motor ex,» ¢, 
railway service has been built recently to ), 
greater accommodation than the small cars yu 
operation on several railways, and to meet a pref,.;, 
of railway officers for cars mounted in the usual \ 
An entirely new design was made for this car, which 
is not a converted motor truck. It is 423 ft. long 
all, 8 ft. 4 in. wide and 10 ft. 8 in. high ove 
ventilators, with a weight of about 13 tons. St, 
used for the framing, with s:-in. side plates up | 
level of the windows. A rear vestibule forms the 
entrance to the main compartment, which has seats for 
38 passengers; drop seats in the baggage room increase 
the seating capacity to 46. A 60-hp. engine drives both 
axles of the leading truck. In trial runs on the Cleve. 
land, Cincinnati, Chicago & St. Louis Ry. between 
Wabash and Milford, Ind., a round trip of 92 miles, 
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DOUBLE-TRUCK GASOLINE 


program of road improvement in times of financial pres- 
sure like these lies entirely with the plan of imposing 
charges on the benefit principle rather than on the 
principle of ‘ability to pay’ which is depended upon to 
justify general taxation. Under the benefit principle 
the man pays directly for what he gets and can readily 
compare the cost he pays out and the benefit received. 

The recent traffic counts indicate that the main roads 
in many sections are being almost monopolized by motor 
vehicles. This raises the question as to whether the 
entire cost of maintenance a3 above defined might not 
be fairly charged to the user. 

The portion of the interest and amortization charges 
which the user should assume constitute the nub of 
the tax problem in this field. Much can be said in 
defense of the assumption that the roadbed would be 
necessary irrespective of motor traffic and that the 
maximum part of the capital charges which may be 
fairly imposed upon the user would be the portion which 
the cost of the special surface bears to the entire cost 
of the road. This figure could be readily determined. 

Conclusion—The above discussion is far from ex- 
haustive. However, it is hoped that even though the 


constructive suggestions do not win general assent, the 
analysis may stimulate discussion which will lead to a 
more rational system of highway finance—one which 
will build roads as quickly as economically desirable— 
and not more quickly—one which will not unfairly re- 
press nor yet subsidize the automotive industry—and 
one which will distribute the tax burden fairly. 


CAR FOR RAILWAY WORK 


the normal speed is 37 m.p.h., with a maximum of 48 
m.p.h. The car will make about 30 m.p.h. on a grade 
of 1 per cent. During these runs the car has averaged 
5.38 miles per gallon of gasoline. 

This new car, built by the Service Motor Truck Co., 
Wabash, Ind., is a development from a four-wheel 32- 
passenger car which was built by the same company and 
has had a year of successful operation on the Win- 
chester & Western R.R. (see Engineering News-Record 
of April 14, 1921, p. 648). The smaller car, with a daily 
run of 90 miles, has an operating cost of about 10c. 
per mile, according to C. H. Sencindiver, general man- 
ager of the railroad. The daily cost is as follows: Crew, 
$5.80; gasoline, $2.40; oil, 15c.; repairs, etc., 50c.; 
total, $8.85. A light trailer is hauled for carrying 
express. The line has 4 per cent grades and 16 degree 
curves. The schedule speed is 25 to 28 miles per hour. 


Ten Tests of an Efficient Assistant 


Engineers in executive positions who may have 
occasion to sum up in concise form the qualities they 
seek and value in subordinates will be interested in 
the following list on which British Civil Service em- 
ployees are rated for promotion: 1. Knowledge of 
department (or branch). 2. Personality and force of 
character. 38. Judgment. 4. Power of taking respon- 
sibility. 5. Initiative. 6. Accuracy. 7. Address and 
tact. 8. Power of supervising staff. 9. Zeal. 10. 
Official conduct. 
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Diesel Engines To Furnish Power 
For Water-Works 


New Station at Gloucester, N. J., To Be Equipped 
with Motorized Pumps and High-Economy, 
Oil-Engine-Driven Generators 


By W. DEWITT VosBuRY 
Of Remington & Vosbury, Consulting Engineers, Camden, N. J. 


IESEL-ENGINE-DRIVEN generators will be used 
D:: furnish power for the _ electrically-operated 
pumping station now under construction at Gloucester, 
N. J. The present plant was built in 1883. It is steam- 
driven and has for its source of supply a number of 
wells varying in depth from 100 to 500 ft. Water is 
raised from the wells by an air-lift system and con- 
veyed to a small receiving basin, from which it is 
pumped by low-service, direct-acting pumps to two 
elevated settling tanks. After settling, the water flows 
by gravity through rapid sand filters to a large clear- 
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obtained were so successful that the 18 original wells 
were abandoned and the four new wells only continued 
in service. Furthermore, it was determined by a series 
of careful tests, that, with six to eight wells of the new 
type, it would be entirely feasible to pump all water re- 
quired for years to come by direct suction at a maxi- 
mum draft of not to exceed 30 ft. below the present 
engine room floor. 

It was decided to lift the water directly from the wells 
to the filter plant by pumps, installed in a suitable pit, 
thereby eliminating one of the three pumpings and at 
the same time the use of compressed air. Owing to 
the depth of the pit required, it was desirable to keep 
the pit as small as possible, to avoid excessive con- 
struction costs. For this reason, the use of steam- 
turbine-driven centrifugal pumps was first contem- 
plated, but later abandoned, as it was found that, owing 
to the low power requirements of the pumps, it was 
not practicable to run the turbines with condensers 
and they would, therefore, be inefficient. Further in- 

vestigation, which took into consideration the 
necessity of replacing all old equipment in the 
present station, as well as economy in first cost 
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ELECTRIC-DRIVEN PUMPS AT GLOUCESTER, N. J., WITH GENERATORS DRIVEN BY DIESEL OIL ENGINES 


water reservoir, from which it is pumped by two 2-m.g.d. 
horizontal, crank-and-fly-wheel pumping engines into 
the distribution system. Sedimentation, followed by 
filtration, is necessary to remove the iron with which 
the water is impregnated. 

Some two years ago it became evident that radical 
alterations and improvements were imperative. Most 
of the equipment was badly in need of repair or replace- 
ment and the water supply was inadequate. In addition, 
the operating expenses were excessive, due to the fact 
that all water was pumped three times: (1) by air-lift 
from the wells to the receiving basins; (2) from the 
receiving basins by low-lift pumps to the settling tanks 
and filters; (3) from the clear-water reservoir to the 
distribution system. It was clear that any general 
scheme of improvement should first recognize the 
necessity of an ample supply of water, and second, the 
elimination of at least one of the three pumpings and 
a reduction in operating expenses. 

The water supply was first investigated by the con- 
struction of four 8-in. wells, by a method not previously 
employed at this particular well field. The results 


and efficiency in operation, led to the decision to con- 
struct a new station using electrically-driven pumps. 

The new station will have two sets of motor- 
driven centrifugal pumps, one for low service from the 
wells to the filter plant and the other for high service 
from the clear-water reservoir to the distribution sys- 
tem. Each set consists of three pumps, having capaci- 
ties of 700, 1,050 and 1,400 g.p.m., respectively. The 
various combinations of these capacities will give pump- 
ing rates of from 1 to 4.5 m.g.d. at intervals of 0.5 m.g.d. 

Both sets of pumps have been placed in the pit, which 
is 27 ft. square in plan and of two depths, the deeper 
half being occupied by the low-service pumps. On each 
side of the pit is a pipe gallery of sufficient space to 
accommodate and conceal the rather complicated piping 
required by the fact that the two larger units of each 
set are interconnected so that they may be operated 
in series as well as in tandem. 

As previously stated, the current for operating the 
pumps will be furnished by either of two generating 
sets. Each unit will consist of a 120-kw., 240-v., 
3-phase, 60-cycle generator, direct-connected to a 
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180-hp. vertical, four-cylinder, Busch-Sulzer, 300-r.p.m. 
diesel oil engine. 

Current from the main panel board will be distributed 
through concealed conduits in the pipe galleries to the 
pump, motors and controllers. The latter will be at- 
tached to the walls on the ground floor, directly opposite 
the pumping units which they control. In starting or 
stopping the pumps it will not be necessary for the 
operator to descend into the pit. 

In all ground waters there is more or less entrained 
air, which is released as soon as the pressure is relieved. 
Since the action of centrifugal pumps is particularly 
sensitive to the presence of air, even in small quantities, 
provision has been made for the trapping and removal 
of the air before the water reaches the pumps. At the 
point where the suction main enters the pipe gallery 
will be located a large, vertical, steel tank, through 
which: all water from the wells must pass. This tank, 
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laneous items of expense, was $0.0577 per 1,000 re 
water delivered to the distributing system. Base | 
the guaranteed fuel oil consumption of 0.48 }} 
b.hp. hour and 0.6 gal. of lubricating oil per 
rated hp.-hours, with liberal allowances for }., 
repairs, supplies and miscellaneous items of oper: 
expense, the estimated cost is $0.0290 per 1,000 y: 
water pumped, or an expected saving of fifty per . 


Timber Struts Under Compression Take 
Arch Thrust During Bridge Repair 
By FRED M. HALL 


Dayton, Ohio 
NOVEL method of counteracting the thrust of 
spans adjacent to the area to be repaired was 
employed during the reconstruction of the Third Street 
bridge in Dayton, Ohio, which failed in an unusual] 


A DETAIL IN THE RECONSTRUCTION OF THE THIRD STREET BRIDGE, DAYTON, OHIO 


Four lines of timber struts, placed under 75 tons compres- 
sion by hydraulic jacks, were built to relieve the damaged 


with the aid of suitable baffles, will serve as an air 
trap. Located on the outside of the building and con- 
nected to the trap will be a large air receiver in which 
a constant vacuum will be maintained by an auto- 
matically-controlled, motor-driven, vacuum pump. Be- 
sides the vacuurm system, there will be a special priming 
pump capable of exhausting the air rapidly from the 
pumps and suction mains whenever required. Provision 
for priming by water under pressure will also be made 

In addition to the equipment already mentioned, a 
10 x 8-in. single-stage, motor-driven, air compressor 
will be used to furnish air under pressure for clean- 
ing the wells. For the purpose of keeping complete 
daily operating records of the station, suitable instru- 
ments will be installed to record the quantity of fuel 
oil consumed by the engine, the current used, suction 
lift, discharge pressure and gallons pumped. 

Upon completion of the new station, the equipment 
in the old building will be removed and a new, rapid 
sand filter plant installed. 

The old station is now operating at the rate of 
approximately 2,000,000 m.g.d. In 1921 the cost of 
operation, including fuel, labor. repairs and miscel- 


spans of the arch thrust of adjacent spans, 


manner in February, 1921. Details concerning the fail- 
ure and the proposed repair were contained in Engineer- 
ing News-Record Feb. 10, 1921, p. 264, and March 24, 
1921, p. 511. 

The method of repair planned by the consulting 
engineers consisted in unloading the spans at either 
side of the two which failed down to the arch rings in 
the upstream section, to cut the remaining portions of 
the arch rings in the spans that failed and to remove 
from the river channel a part of the pier that had 
broken off and all of the collapsed portion of the arch 
barrels. The plans also called for a new pier to be set 
3 ft. deeper than the old one. 

To carry out these plans a steel sheetpile cofferdam 
was sunk, enclosing the broken-off pier with the south 
wall, following the line of fracture. This south wall of 
the cofferdam acted as a cutoff wall between the part of 
the pier that had broken off and the good part which 
remained. The wall was sunk as the excavation in the 
cofferdam progressed and was left in place when the new 
pier footing was poured, the top part only being cut off. 

In order to take the thrust of spans'1 and 4 (the spans 
at either side of those two that failed) against piers | 
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and 3 (see accompanying photograph), four lines of 
ruts 200 ft. long and extending from the springing 
line of pier 1 to the springing line of pier 3, were placed, 
with 75 tons compression in each line of struts. Piers 
1 and 3 were first unloaded of pavement and spandrel 
filling down to the arch rings. The four lines of 12-in. 
x 12-in. timbers were constructed on falsework bents 10 
ft. apart, bolted in perfect alignment and painted. The 
75 tons pressure was secured by hydraulic jacks. 

At a given point in each line of struts a 3-ft. section 
was left out and heavy cast-steel shoes were placed on 
the ends of the struts facing each other. These shoes 
extended beyond the strut on each side to provide bear- 
ings for the jacks. Two 60-ton hydraulic jacks were 
then inserted and when a pressure of 75 tons was 
reached, a 12-in. x 12-in. hardwood strut was sawed the 
required length and driven in between the shoes in align- 
ment with the struts. The jacks were then released and 
moved over to the next line of struts and the operation 
was repeated. 

The struts extended across pier 2 above the coffer- 
dam. They were boxed in and concrete was poured 
around them during the pouring of the pier shaft. After 
the arch barrels had set, the struts were removed and 
the holes through the pier shaft were filled with con- 
crete. Care was exercised during construction to pro- 
tect the struts from falling material or from any jar 
which might affect their alignment. 

The work was in charge of George F. Baker, city 
engineer, and the writer was resident engineer. Glen 
M. Wiley, Tippecanoe City, Ohio, the contractor, per- 
sonally supervised the reconstruction. 


Advocates Four-Inch Brick Walls 


Four-inch brick walls for both bearing and non- 
bearing partitions were advocated by William Car- 
ver, architect of the Common Brick Manufacturers 
Association, in a paper read at the Building Officials 
Conference, Indianapolis, on April 25. Mr. Carver 
said that such walls are considered standard construc- 
tion in Europe, that in England more than 90 per 
cent of all houses erected are built with 4-in. interior 
bearing partitions, and that 24-in. partitions, built of 
brick laid on edge, are extensively used there for non- 
bearing purposes. Tests made by an English building 
materials research committee were quoted to show the 
strength of such construction. They were made on 
4-in. and 28-in. walls, and included tests of pillars 14 
in. wide and 42-in. lengths of wall, both 84 ft. high, 
the pillars being tested under vertical load only and 
the wider sections under a combination of vertical load 
and horizontal pull at mid-height. The ultimate strength 
of the 14-in. pillars was found to be about two-thirds 
of the crushing strength of 9 x 9-in. cubes, ranging 
from 330 to 1,040 Ib. per square inch for the pillars 
as compared with 720 to 1,530 lb. per square inch for 
the cubes. In the case of the 42-in. walls under a load 
generally of 34 tons, a horizontal pull of 375 to 895 Ib. 
at mid-height was required to break the wall. The 
low result in each case was found for a 43-in. wall laid 
up in lime mortar. The 28-in. wall, laid up in 1:3 
cement mortar, gave results barely inferior to those 
found for a 44-in, wall, namely, 1,040 lb. per square 
inch crushing strength on the 14-in. pillar, and 553 Ib. 
horizontal pull required to break the 42-in. section of 
wall under 34 tons load. All the tests were made at 
about one month age. 
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Germans Learn Lessons from First 
Concrete Building Fire 


Combustible Contents Destroyed Because of Poor 
Fire Protection—Concrete Structure 
Stands Up Well 


N THE complete destruction of the contents of the 

factory buildings of the Sarotti Co. in Berlin, Ger- 
many, last January and the severe damage to the 
concrete structures German engineers have had their 
first experience with a severe fire in a large reinforced- 
concrete building. As a result they have learned a 
number of lessons regarding the necessities of fire 
protection in what has been assumed to be a completely 
fireproof structure and have had confirmed their faith 
in the fire resistance of well made reinforced concrete. 

The building in which the fire took place was five 
stories high, a beam-and-girder reinforced-concrete 





OPENING ON INTERIOR COURT AFTER FIRE 


building of an outside plan area of 255 x 180 ft. with 
an interior court about 50 x 70 ft. Each of the five 
floors was open and all were connected by staircases on 
the interior court, well protected against the floor 
itself but with only plain glass windows opening on 
the court. A basement under the whole structure had 
skylights opening into this same court. 

The building was filled with highly combustible 
materials, in the basement wood shavings and packing 
materials, and in the rest of the building mostly 
chocolate and cocoa beans. The fire broke out in the 
basement and rapidly spread over its entire area 
breaking through the skylight into the open court, 
which formed a chimney carrying the flames up to the 
exposed windows on each floor. These windows were 
soon broken through and every floor completely gutted 
of its contents. So confident were the owners of the 
fire-resisting qualities of the factory that the workmen 
were not even called out of the upper floors when the 
fire was first discovered in the basement, and due to 
the exposure through the open glass, the fire-escape 
stairway became impassable and many workmen had to 
be rescued by the fire department through outside 
windows. 
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ONE OF THE FLOORS AFTER THE FIRE 


Spiral columns exposed in background; expansion joint 
open in ceiling. 


It is reported that an inspector after the fire found 
that every single piece of material that could possibly 
burn in the building had been consumed and that only 
the reinforced-concrete structure itself remains and 
this badly damaged in places. The principal damage 
is of the type shown in some of the views, that is 
the crumbling off of the outer layers of concrete and the 
exposure of the steel. So far as has been learned, no 
complete failure occurred except in one staircase in 
the basement exposed to the direct play of the flames in 
the initial fire. It is stated that the columns were in 
practically every case exposed down to the spiral rein- 
forcement, that the girders more frequently had only 
a surface spalling, and that the floor itself was quite 
well protected. The greatest damage was in the top 
floor which was chiefly occupied by bunkers for storing 
the cocoa and cocoa beans. Here the concrete was very 
seriously damaged so that it will probably have to be 
replaced. 





DESTRUCTION ON ONE OF THE FLOORS 
Surface spalling apparently only damage here. 
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A curious phenomenon in regard to an expan 
joint is reported by the German engineers. It is sts 
that there was such a joint across the whole width 
the building, about ? in. wide and filled with w. 
Great alarm was taken during the fire from the ; 
that contrary to all expectations this joint instead .; 
closing widened, showing an opening of nearly 8 jy 
running crosswise of the whole building. When thi. 
happened the firemen were recalled for fear that { 
whole building would come down. This contrary be- 
havior of the expansion joint is still a puzzle to all the 
experts. The wood filling was completely burned out. 
Many theories have been formed in explanation, th, 
most feasible of which is based on the fact that the 
butt ends of the joint in the lower floors showed signs 
which would indicate that the joint there had first 
closed under pressure. It is being pointed out that the 
heat in the concrete structure was at first not uniform. 
spreading from the interior toward the outside and 
from the lower stories upward. The expansion would, 
therefore, greatly differ. While a certain warping of 
the floors may have occurred laterally, it is considered 
most likely that the expansion joint closed at the lower 
stories under the first effects of the fire and the expan- 
sion allowed thereby being insufficient the direction of 
the forces was reversed with a tendency to open up the 
joint in the upper stories. 


Registration Urged by Architects 


Reporting on an investigation of the collapse of the 
Knickerbocker Theater roof in Washington, a committee 
of the local chapter of the American Institute of Archi- 
tects has recommended compulsory inspection of con- 
struction work by the owner and his architect, and fol- 
lowed this by presenting a strong plea for registration 
of architects. The report is published in the April 
Journal of the institute. 

On the former point, it proposes that the building 
regulations of the District of Columbia be amended to 
make it imperative for the owner to employ a competent 
“clerk of the works” constantly on the building during 
its construction, this clerk acting under the direction of 
the architect. His duties would be to check all ma- 
terials delivered against the drawings and specifications, 
and to check the quality of the workmanship. It re- 
marks that “the office of the Building Inspector should 
not be required to maintain a force of inspectors suffi- 
ciently large to provide proper inspection of all building 
operations in the district. This is an entirely unneces- 
sary expense, which expense is not borne by those re- 
ceiving the benefits.” It also comments on the division 
of responsibility between builder and contractor by stat- 
ing that the contractor “should not be held responsible 
for any architectural or structural feature of the de- 
sign” but should be responsible only for proper execu- 
tion of the contract requirements. 

On the subject of registration, the report says: 
“Architects without adequate training, draftsmen with- 
out any training at all, should not be permitted to 
practice. The public is paying continually for impropei 
and inadequate advice from men without proper training 
and experience. The chapter should press with vigor 
the measure now before Congress providing for the 
registration of architects. Why should an architect be 
permitted to practice without proper education any more 
than a doctor or lawyer.” 
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Anomalous Results in Venturi Flume 
and Meter Tests 


A Discussion of the Peculiar Variations of Venturi 
Coefficients of Discharge—Wave Formation, 
Air and Other Theories 


By WILLIAM J. WALKER 
University College, Dundee, Scotland 

HE paradoxical results which frequently occur in 

hydraulic work, particularly under low rates of flow, 
are illustrated by the data obtained in the tests of a 
Venturi flume given in the article by P. S. Wilson and 
C, A. Wright, in Engineering News-Record, Sept. 2, 
1920, p. 452. Before attempting to throw some light 
on questions raised by the article cited a portion of it 
will first be abstracted from, the article mentioned. 


H Hy Cc 
0.178 0.025 0.983 
112 010 1.000 
.063 002 1.036 
038 —.002 1.112 
025 —.003 1.211 
017 —.004 1.320 
014 —.004 1.384 
.010 _—— 1.411 
0105 — 1.678 
.007 1.800 





Fig. 1 shows the peculiar and perfectly definite nature 
of the change which is taking place in the recorded 
results, the value of C, the coefficient of discharge, being 
obtained by the application of the orthodox equation 


v 
Cm... eens 1 
V2gh/m? —1 7 
where v == velocity of water in feet per second and 
h = pressure difference in feet of water between 


entrance and throat == H — H;. 

A paper by Prof. A. H. Gibson (Proc. Inst. C. E., 
Vol. VXCIX, p. 392) gives a series of the same type 
of curves as the above, but for Venturi meter flow. 
Some of these curves (Fig. 2) show that in certain 
cases, the results are similar to those of Fig. 1, while 
the remainder show the exactly opposite tendency, 
namely a decrease in C with a decrease in velocity of 
flow. The difficulty of explaining such conflicting re- 
sults is at once apparent, since any explanation apply- 
ing to one type of curve obviously cannot account also 
for the other type. The writer has obtained similar 
results for many experiments on Venturi meter flow, the 
type of curve in which the coefficient of discharge, C, 
increases as the rate of flow diminishes being, for his 
own experiments, by far the most common. 

Several arguments have been advanced by different 
experimenters to account for such results but no satis- 
factory explanation has yet been advanced, so that, per- 
haps, the writer may be pardoned for introducing 
subject-matter here, which while not professing to solve 
the problem, may at least offer a clue to its solution. 

The anomalous results, as given above, were assumed 
by the writers of the article in question to be due 
to wave formation. This, although the evidence of eye 
witnesses, does not appear very convincing, since at 
such low rates of flow at which the paradoxical results 
are obtained, the wave formation set up, if any, would 
not be very likely to have the effect of increasing the 
coefficient of discharge, C, as the velocity of flow is 
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diminished. From the brevity with which the difficulty 
is dismissed, however, it may have been considered that 
the matter was of little moment so far as the main 
object of the tests was concerned, and so received 
little consideration. It is important to note, however, 
that the results of such flume tests entirely negative 
an explanation which is commonly advanced with re- 
gard to similar Venturi meter results. The explanation 
in question is based on the fact that meters which 
give abnormally high values of C at low velocities 
are invariably working under negative throat pres- 
sures. This then, it is claimed, results in the liberation 
of air at the throat, thus increasing the throat gage 
reading and so giving a fictitiously high value to C. 
According to the arrangement of the flume experiments 


| 
ttt — | 









00 = OND 


un Om a cre Se 
H-H¢, (Ft. of Wotter) 


1 
Vel. of Flow (Ft per Second) 


VENTURI FLUME AND VENTURI METER CURVES 


no such explanation is valid, since the throat of the 
flume is open to the atmosphere. 

In the most recent development of the mathematical 
treatment of fluid motion it is now generally agreed 
that, based on the application of the principle of 
dynamical similarity, the resistance to fluid motion may 
be written (Advisory Committee for Aeronautics 
(London) 1909-10. “Note on Dynamical Similarity,” 
Rayleigh) in the form: 


R = ov'f (=) Metso diededes (2) 


and the general form which is usually given to the 
function f is such that for any system of fixed 
dimensions 

at BO ai BP i nc cccvnce eae (3) 


where A and B are constants. Results, however, are 
frequently obtained which are not amenable to the use 
of this formula unless the sign of the constant, A, 
may be allowed to be negative. (Advs. Comtee. 1910-11. 
See also “Motion of Liquids,” p. 178, Villamil.) If such 
is the case, the only admissable formula which may be 
applied is 

R=K + Av + Bv’ ... wc ccvecee (4) 
where A may be positive or negative. 

The term K must, of course, be very small but it 
does not appear to be difficult to imagine it as a resist- 
ance force independent of velocity and due to the sur- 
face tension and adhesive forces of the fluid at the 
boundary surfaces. It is not so easy, however, to 
account for results for which A has a negative value. 
This constant is usually spoken of as the viscosity 
constant, and by the definition of viscosity, it cannot 
have a negative value. To define a property of matter, 
however, does not necessarily mean that its entire 
significance has been grasped. The writer is one of 
those who, although constantly applying the definition 
to his own experimental results, does so with a feeling 
of its incompleteness. The object of the present article, 
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however, is to draw attention to, and emphasize the 
fact that, granted the reliability of experiments which 
have given negative values of A, the analytical curves 
derived from (4), when A is given positive and negative 
values respectively, are exactly similar to the Venturi 
meter and flume curves illustrated in Figs. 1 and 2. 
This analysis is given by the writer in two short papers 
published in the Philosophical Magazine for February 
and July, 1921. 

It will be observed, of course, that fluids behaving 
according to an equation of type (4) cannot be strictly 
amenable to Bernouilli’s theorem, although under ordi- 
nary conditions they may appear to be so amenable. It 
will be only under certain conditions, such as say, rapid 
convergence of boundary walls or low velocity of flow, 
in which the application of Bernoulli’s theorem will 
give the anomalous results so often observed. 

Attention is here drawn to a fairly common explana- 
tion of these anomalous results, which appears to be 
based on a misapplication of Bernoulli’s theorem. The 
argument is adopted that for streamline flow the kinetic 


ee . 
energy across a section is ; per lb. of water (where v is 
the average velocity of flow across a section) and not 
2g as usually applied in the fundamental equation. 


If, then, it is assumed that there is streamline flow 
throughout the meter or flume, and the kinetic energy 


2 2 
be written 2 instead of i a value of C is obtained 


which is in the neighborhood of 0.7, and it is claimed 
that this accounts for the low values sometimes ob- 
tained. The flaw in the reasoning lies in the neglect 
of any averaging of the pressure energy values also 
over a cross-section. Bernoulli’s theorem is strictly 
ipplicable to a single streamline. If it is applied to a 
series of contiguous streamlines, the kinetic energy of 
these as carried out above, by averaging the velocities 
squared, gives a value which is certainly half that of the 
same number of streamlines of common velocity, v. 
It cannot be assumed, however, as is implicitly done in 
the above explanation, that the pressures along the lines 
would be the same in both cases. If such were sv 
then the only logical conclusion is, that the theorem 
applies to the fluid in bulk, but does not apply to the 
streamlines themselves. It certainly cannot apply to 
both, if v is considered as the average velocity in 
each case. 

In the same way by the assumption that there may 
be, in certain cases, critical velocity at the throat with 
streamline motion at the entrance to meter or flume, it 
can be shown that C may have values slightly greater 
than unity, although not nearly so high as those which 
are frequently obtained. 

To account for the latter high values, an ingenious, 
though in the writer’s opinion untenable, explanation 
is given in an article entitled “A New Hydraulic 
Paradox,” published in London Engineering, May 27, 
1921. In this, these high values of C are attributed 
to the assumed reversal of the radial velocities of the 
water particles as they strike the orifice of the pressure- 
measuring devices used. As such reversal will normally 
give rise to twice the pressure which would be obtained 
if the radial velocity of each particle were simply an- 
nulled at the wall, then at the throat of a meter, where 
higher velocities prevail, higher pressure reading 


discrepancies will occur, and these will resu|: jy 
abnormally high values of C. The objection to hj, 
explanation is that water particles, moving in bulk at 
least, do not behave so that they assume equa! anq 
opposite reversal of velocity on impact against a <o\jq 
surface. Even under turbulent motion conditions, wien 
a high velocity jet of water strikes a flat plate at rich: 
angles to the stream, the bulk of the water travels over 
the surface of the plate and does not rebound (even 
where the splashing effect is considerable) with any- 
thing like equal and opposite reversal of velocity. In 
the case of the pressure-measuring device, the possi- 
bility of reversal of the radial velocity of the particles 
on the open end of such devices (the impact of water 
particles on a water surface) would appear to be even 
less probable. 

The writer’s own view after deducing the analytical 
curves based on (4), which curves turned out to be 
similar to those so frequently obtained, was that the 
stationary film (if any) of fluid next to the boundary 
walls might be in some state of fluctuating strain due 
to periodic breakdown of the film during flow, the 
action of this film being presumably the hitherto 
neglected factor in analysis. He has since, however, 
carried out experiments involving the passage of 
polarized light both along and at right angles to the 
line of flow in glass and metal tubes but has detected 
no state of strain or change of strain, in either case, 
in the boundary layers. It may be that the effect 
was too feeble to be observed under the conditions of 
these experiments. In any case, although this view 
has, so far, been apparently negatived, the important 
fact remains that the representation, graphically, of 
C against head or velocity of flow, as deduced from (4), 
gives curves similar to those obtained in practice, 
whereas other theoretical explanations account only for 
single definitely high or low values of C, and not for 
values which vary continuously from normal to ab- 
normally high or low values. Although the action which 
is taking place has by no means been made clear it is 
hoped that the foregoing treatment of the subject may 
lead to some further elucidation of the difficulty. 


Highway Construction in Britain 
(London Correspondence) 

It is probable that the outlay on British road con- 
struction for the year ending March 31 will exceed 
£50,000,000, as compared with £20,000,000 in the year 
1913-1914. On the 23 road schemes originated with the 
idea of alleviating unemployment the road fund of the 
Ministry of Transport had provided £1,200,000 in grants 
and £623,000 in loans. An important feature of these 
road schemes, both in urban and rural areas, is the 
width provided. On the majority of these new roads 
the width between fences is 100 ft. and in some cases 
it is 120 ft. Says the Ministry of Transport: “The 
necessity for the creation of many of the by-pass roads 
now under construction has arisen from the lack of fore- 
sight on the part of former generations, who have 
allowed the roads to be throttled by the erection of 
buildings unprovided with forecourts and insufficiently 
set back. This is an ever-present danger and can only 
be guarded against by the introduction of legislation 
giving general powers for the prescription along main 
roads of such building lines as will provide ample scope 
for future widenings without the prohibitive cost 
involved in the demolition of buildings.” 
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Largest Storage Reservoirs in the United States in Use in 1920 
Compiled by Allen Hazen, Civil Engineer, New York City, for The Committee on Water Supply of Engineering Council 


Capacities include only the available capacity ordinarily 
and easily used and do not include water below the outlet 
and not available; nor water held above the flow-line by 
flash-boards unless the flash-boards are a part of the regular 
equipment and are normally used each year; nor temporary 
storage at times of high flood. 

The information was first secured and verified by a well 
informed hydraulic engineer in each state selected for this 







Year Cap'y Depth of 7 
Name of Began Area Billion —Water, Ft.— Used 
Reservoir To Fill Acres Gal. Max. = Aver. For 
Elephant Butte, N. M.... 1915 40,680 863 193 65 Irr. 
Ren Mic. WR kas. 425 220 Ir. 
Winnibigoshish, Minn.. 1884 103,040 ee 10 Irr. 
L & . 
Pathfinder, Wyo......... WS od 327 200 Nav. 
jackson Lake, Ida........ - 1916 25,530 MASc SA Ir. 
Leech Lake, Minn........ 1884 149,760 MO ocr vay 5 Nav. 
Moosehead I ake, Me.... ...... 74,900 ae os f Neel 
Ripogenus, Me aha 1916 28,800 1 cay a 
Cae Ba es Nb asscece.” Weanns sa iain 150 coca ; ‘ a 
Shoshone, Ida........... 1909 6,604 148. 2 wa 
Ashokan, N Y. .......- 1913 = 8, 180 132 190 —, 
i lane, Ms ve tak, OP oo pb tet a 
Medina, Tex........ o °° Ge Sseaen : B 
Te a 15,500 ae 20 Pow. 
Bridgewater. N.C i919 6510 94 44 Pow. 
Poco yt ie Ul 
Di eines 08 ts iS rr. 
Sevier Bridge Ueah 1908 10,1200 82. 2 irr. 
, Utah. ‘ é : \ 
Sceage Laie Mtn... 200. asc; 28,672 ie 8.2 © Pow. 
Salmon, Ida. ... 1911 s 74 120 65 Irr. 
Asean wets a 2 ad «ce _ 
e ess, Was ie A ER ire aah : ; 
Magic, Ida.......... ; 1911 3,800 gre 52.5 Irr. 
Relle Fourche, Se | eee 1910 8,000 65 100 25 Irr. 
Mocetiepaneauntte SG ds wane oat. = eon 3.3 gee. 
§ ic ES<% oVS sg + a's s ; ‘ow. 
Wocleesta Shnm,,. Kite 1905 4,200 63 150 46 ws 
Deer Fiat, ida. a. 1908 9,250 60... 20.1 pitt 
5. er 1, WAG.... 000. re . rea ; ‘ow. 
Sonam River, Ida........ 1911 3,500 bt veka 53 Irr 
Pine River, Minn........ 1886 562 BP A ctint a 3 Nav. 
Blewett Falls, N.C....... 1912 2,500 eS a a8 74 ~=s Pow. 
Warm Spring, Ore....... . 1919 4,200 etn, <2 arrest: B 
> winasueoree. Ni. Eve 1850 45,400 = raed a Pow. 
* St 1917 6,500 4. 4 23 Pow. 
Croton, N. Y..... ond 1906 3,360 45 157 41 WSs. 
Richardson Lakes, Me....  . ‘ 8,371 Oe 15.5 5 ag 
Grand Lake, BEG..6.. 5.06 <<: 15,155 iid 35 os 8.05 
Burton Lake, Ga......... 1920 2,200 RW 6 ae 58 
Tahoe Lake, Cal., Nev....  .. 120,000 ree | Ire. & P 
Pakegama, Minn........ 1884 660 / 19 Nav. 
ca Tr hahade 1916 vase 3 155 rs ws 
aran: e, Besos. cosee o. ‘ e . ° 
Indian River, N. Y....... 1898 5,053 33 46 =~: 
oan Lake. :: Re 1910 ‘a 3 108. ‘es 
sake Walcott, Ida........ a Piabt : rr. 
Chamberlain L., Me......  .. 11,264 : ee 8.4 Pow. 
See eo Dis 1841 H+ = aaa, 2 — 
e e, ine teens ee a av 
Spaulding, Cal........... 1914 805 MP ieee 83 Pow 
Gun, 
rimmaron, N. M........ 1918 i RS ny ra 
Hinckley, N. Y.......... 1915 =. 2,850 26 fs wets ; 
Lake Cheestnan, Colo..... 1901 874 26 222 88 ws 
aoe x oh ~hempembae eeew ke gabe = ae ‘Sasa Meetic7 
ee Lake, Me..... eae. Daaeee E ee yee eet 
Twin Falls, Ida.......... 1912 800 24 137 90 Irr. 
Gaba Dei iss ck sh ees 1913 1,290 EG ass se 57.8 Irr. 
Crystal Springs, Cal...... 1888 1,500 eae 48 ws 
t ? 
Sandy Lake, Minn....... 1895 421 Re Sy. coven 18 Nav. 
Umbagog Lake, Me...... 10,112 cee t Bet oreo sa 
Gull Lake Minn......... 1913 22,720 Metisse: tn es 
Take George, N. Y.......  .... 28,000 22 ae 3 Pow. 
Bi: ENO d's a's Cas ce sacl 20 ; Irr. 
ON ERE isa kas 1911 2,100 21 60 30 ws 
— . re oF vipat 1912 vas Fi 70 3 Nav 
juare Lake, Me......... ... \ ‘ 6. ; 
ee , RR 1912 4,540 PE i. aghets 1O)>.. eats 
Somerset, Vt............ 1913 1,690 Mea 41 Pow. 
vere vo Meiiistiwe ie ‘Shap a 3%. 2 ws 
ty SPN vind so we ne ‘ Te is ners 
Ist Conn. Lake, N. H..... 1916 =. 2,960 ey waience 21 
Cranberry Lake, N.Y... . 1867 6,700 | RETR BOF inde vs 
fy. 3} een 8,198 A | ee 
Buskahegan Lake, Me.... .... 10,496 Oost Woe eau 
Millinocket, L., Me....... 0 ...... 8,928 See ths aks Oe sss 
Meddybemps, L., Me..... ...... 7,940 Ray BAS catia 
Otter Creek, Utah....... HONE f.07.5 Me pene wa kee 
Bie Grgek, Cal........+.. 1914 kg 1H 110 4 Pow. 
4 MGW Es id ot 86 hes ach b RSE SR a adh cel 
Altmar, N. Y........... 1913 = 3,000 fe eS: Oe ect 
ROG UE Ta ich ewig bose hcuibsabnt sales BB swt okias pide Irr. 
Sysladobsis L., Me.......  ...... 6,310 eee ee erga 
L. McMillan, N. M....... 1893 5,500 ero 10 
[ate Lake, Me..... ARPT OUR oo 4s whaswi ve 
Re Meh ss ssa: . : sea ; Specie 
Cold Spring, Ore........ . 1908 1,590 15 70 30 Irr. 
ONO Ia a nico. c 5 1919 1,220 AR a epee 
Croton Falls, N. Y....... 1910 1,600 15 100 29 ws 
Morena, ie. Butcliceiiats 1911 1,370 15 142 34 ws 
Crane Valley, Cal........ 1910 1,200 14 60 38 Irr. 
Nicatous Lake, Me....... ie 5,574 ee ose 8.17 coos 
Santa Maria, Col......... 1912 636 ‘4 85 71 Irr. 
Rio Grande, Col......... | RS BB Bie oy been ice Irr. 
Grand L & Second, Me.. ...... 4,243 ee 10.6 





purpose by the council. Figures for several states from 
which returns were not received have been supplied from 
any other source believed by the committee to be trust- 
worthy. 

As Engineering Council was abolished the work of this 
committee was terminated while it was still in an incom- 
plete state, and this table represents this particular work 
as far as it had been then carried. 


Year Cap'y Depth of 

Name of Began Area Billion —Water, Ft.— Used 

Reservoir To Fill Acres Gal. Max. Aver. For 
Damariscotta L., Me... 4,345 14 10.3 
Bear Valley, Cai... ss 1884 14 49 Irr 
Lower Otay, Cal.... , 1896 869 14 120 48 Ws 
Rice Storage, Wis... . 1911 4,384 13 10 
Owasco Lake, N. Y....... 1850 6,657 13 6 
Tomhannock, N. Y ‘ 12 ws 
Cold Stream Pond, Me 5. 4,723 12 8.1 
Johnetown, Penna ; 1911 900 12 80 42 ws 
Bumping Lake, Wash..... a Irr 
Sherburne, Mont.. at i Irr 
Mathias, Ga. ; 1914 834 10 41 
Allagash Lake, Me... : ah 4,864 10 6.65 
Eagle & Churchill Lakes, 

Me.... ‘ 11,136 Ps ows a9 
Caucomgomoc L., Me....  ...... 4,480 10 ee Ce 6. 
Seboeis Lake, Me. é ; 4,090 10 7.6 
Carmel, N. Y.... wee 1895 998 10 55 31 ws 
Cross River, N. Y.. , 1908 850 10 106 36 ws 
Milton, Ohio..... . sea 1913 1,700 10 19 
Mattawamkeag L., Me... 1862 3,853 10 ‘ 7.78 
Nepaug, Conn...... . 1916 851 9 560 97 33 ws 
Licking, O. ; ee 1830 aaee © 9.058. .... i Nav. 
Schoodic Lake, Me... ; a 6,989 9.000 5 
China Lake, Me......... 3,853 8.760 7.04 
Gardner Lake, Me. 5,376 8.729 5.00 
Nelson, Mont... 8.700 Irr 
Grass Valley, Utah....... 1911 975 8.700 os 29 
Long Lake, Me..:. 2,816 8.680 é 9.5 
Boonton, N. J 5 1904 900 8.600 100 25 ws 
Kennebago Lake, Me... . 1,754 8.360 rn 14.8 
Rocky Ford, Utah.. 1914 1,129 8.340. 24 
Ist Kokadjo L., M~ .. 3,053 8.170 . 8.2 
St. Froid Lake, Me.. ; 3,328 8.020 Gems 7.43 
Decatur Dam, III. ; 1920 3,500 8.000 . 7.04 ws 
Rangeley Lake, Me... .. ; Oem, FWP. ccc 3.9 
Sudbury, Mass. : 1896 1,220 SE icv aid 21 Ws 
Minoss Tate, Me:....... ...... « 53 7.8... 6.9 
Harvey Lake, Pa. im ye». See 38 
Amawalk, N.Y..... ; 1897 600 7.680 rae 20 ws 
Rest Lake, Wis... .. , 4,000 7.584 . : 6 
2nd Conn. Lake, N. H.... 1916 2,160 7.500 , 1 Pow 
San Fernando, Cal....... 1914 410 7.500 .. 56 ws 
Las Vegas, N. M......... 1917 1,100 7.500 70 ae 
Lake Clealum, Wash..... ...... ...... MM cde, Irr 
RG BEI oe ats on.0 4. 1894 707. 7.167 105 31 ws 
Thompson Lake, Me. ‘ 4,365 7.110 é ae sss 
Junior Lake, Me..........  ...... 3,635 7.100 6.05 
Telos & Telosinis Lakes, 

Me. ciatha vio wale ate 2,752 7.100 ed 7.95 
Long & Mud Lakes, Me... ...... 9,344 7.100 =a oS 

Sobbosseecontee L., Me... ne 5,440 7.090 . sa WE sank 
Stillwater, N.Y.......... 1903 2,750 6.750 i. elk 
Sebasticook Lake, Me....  .. 4,160 6.780 - S.O . siks 
Great Fast Pond, Me..... ...... 1,690 6.700 . : 12.2 
Messalonskee L., Me.. ... has 3,424 6.700 ie 6.9 
Cathance Lake, Me...... ese 3,437 6.700 . “ 6.0 
Otis, Mass. as aSe tes 1885 1,065 6.600 ve 20 Pow 
Eagle Gap, O............ 1915 1518 6.540 i 14 
I IRN 6 os ccws s004 1914 1,100 6.540 - 19 
Spencer Lake, Me...... .  ...... 1,150 6.500 ; 13.3 
San Andreas, Cal..... 1874 549 6.500 90 36 ws 
Ossipec Lake, Me........  ..... 3,885 6.450 aes 5.1 
DEM DE icsevcie cesens 3,776 6.430 5.27 
Little Sebago L., Me......  ...... 1 Se OER ci es 10.4 
Cross Lake, Me... 4 te 3,136 6.130 eee 6.05 
Pueblo, Col... ba 1908 818 6.000 30 22 ws 
Sweetwater, Cal.... 1887 722 5.882 70 25 Irr 
Fulton Chain, N.Y..... 1881 3,835 5.850 - 5 
Great Tunk Pond, Me... . ee Ss 1,594 5.700 Wee Bisa 
Sabattus Pond, Me.......  ..... 2,918 5.700 6.0 
Willow Creek, Mont:.....  ...... Ps Bie os 6282 oe Irr 
Moose Pond, Me....6. 660: ceices 10O0). 3906.04 0. a ae 
Moxie Lake, Me......... ees 1,734 5.270 94 | 
Laramie, O.............. 1884 2,000 5.230 8 Nav 
zoveage ON ae 3,968 5.160 4.0. 
Crawford Lake, Me...... ...... 1,715 5.010 9.0 
Lake, Me.. ede: At! Saeed 2,182 4.980 . Fe i038 
Castilla Ck., N. M....... 1917 4.890 90 pSbar  s Seail 
BN BF Rie Gi es co a's 1890 575 4.883 72 26 ws 
Minocqua, Wis.......... 1890 §=6.7,238 =—4.880 eee 
Donnells Pond, Me........ ...... fae SP ncaa 11.2 
DE 3 Gk cee us 2,982 4.670 ‘a. 
Pierce Pond, Me......... ...... 1,568 4.640 . 9.1 
Langon Deerskin, Wis.... ..... 6,982 4.570 2 
Hemlock, Conn.......... 1913 500 4.500 80 28 ws 
View Desert, Wis. ‘ 1870 = 4,781 = 4,500 3 
Musgugcook Lakes, Me... a 2,816 4.490 4.9 
Auburn Lake, Me....... . ii 2,221 4.340 6.0 
San Leandro, Cal......... 1875 sae. 4. 

Conconcully, Ore........ 1909 460 «4. 
Calaveras, Cal........... 1918 Vinge pees 
E. Canon Cr., Utah...... 1903 280 «4. 
Bog Brook, N. Y......... 1890 410 4, 
Goose Pond, N.H........ 1919 ee Qe o50 85 
Middle Branch, N. Y..... 1878 432 «4. 
Green Lake, Me.........  ...... 2,835 4, 
S.C ee 1,434 3. 
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LETTERS TO THE EDITOR 


This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 





Balcony Beam Splice Questioned 


Sir—Quite a lot of discussion developed a few months 
ago over the detail shown in the sketch attached, repre- 
senting balcony beams in a high school. The question was 
the value of the splice in bending, and also its safety in a 
public building. The writer designed, under protest, the 
splice as represented, except that he used more rivets in the 
web plates, which was changed by the chief draftsman. 
The beams were fabricated and erected as per detail shown 
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BEAM SPLICES WITH BENT 
COVER PLATES USED IN 
A HIGH-SCHOOL 
BUILDING 


and are apparently standing the test, but the writer never- 
theless doubts the wisdom of such practice. It seems to the 
writer that the construction, of which three cases are 
shown, involves possible arch action (Case 1) or suspension 
action (Case 3), as well as a tendency of the bent cover 
plates to straighten out (lower plate in Case 1). The 
writer would like to see further discussion of the design. 
No doubt full-size tests would be of great value. 
Richmond, April, 24. R. W. BOWMAN. 


For Better Engineering in Buildings 

Sir—The writer wishes to second the views expressed by 
John A. Ferguson in your issue of April 20, p. 665. The 
Association of General Contractors and the American Asso- 
ciation of Engineers are to be congratulated on their 
initiative and results in investigating and reporting on the 
collapse of the Knickerbocker Theater. Every serious 
collapse should be investigated in a similar manner, for the 
benefit of the engineering profession and incidently the 
public at large. Unless this is done, too little attention may 
be given to such important matters. Usually imdividual 
investigations and reports are made in behalf of those vitally 
concerned by one or more experts, whose reports are used 
entirely for the benefit of the client and consequently may 
or may not be given publicity. Indictments are expected to 
follow disasters of this kind and each client is naturally 
concerned in his own interests. The expert therefore sub- 
mits a report to his client’s attorneys and governs himself 
accordingly. It may thus happen, as it frequently does, 
that the real cause of the disaster is never made public, 
if indeed it is found at all. 

A very important lesson to be emphasized is that the 
engineer of a structure is held to be directly responsible for 
its safety. This being established, it should be given wide 
publicity to architects and owners, for the purpose of im- 
pressing upon them the fact that this responsibility can 
only be safely entrusted to competent and experienced men, 
whose compensation therefore must be made _ entirely 
adequate. 

It behooves owners and architects to select an engineer as 


carefully as they would an attorney, by his specific oy 
cations for the work to be done, and expect to comp: 
him in a similar manner. High-grade attorneys har 
responsible work are well paid for their services 2; 
should engineers, doing equally responsible work, be 
paid. The writer mentions this because frequently the . 
engages less expensive services because he does not ; 
realize the importance and value of the services requ 

The general public, including owners and a certain | 
of architects does not seem to realize the true value of «) 
neering services. On this account it frequently happe) 
that inexperienced and inexpensive engineers are engay: 
do work which they are not able to do. Too much st). 
cannot be laid on this point. Engineers in general owe jt ; 
themselves as well as to the engineering profession 
undertake to enlighten clients in particular and the publi 
general on this subject. This is one of the most important 
features in engineering practice and is one of the feature: 
which has been greatly neglected. 

In order to improve the standing of engineers with th, 
public at large it is necessary that all possible publicity be 
given to them and their work. It would seem to be both 
proper and ethical to do this if it is carried through in th 
right direction. Engineers have a tendency to give thei: 
work publicity within professional circles, not outside of the 
profession. Such publicity would be beneficial not only to 
the engineer but also to those to whom the publicity is given. 
It would be for their protection and their benefit that the 
engineer would be striving. 

That the foundation of building construction is engineer- 
ing was demonstrated by recent collapses. If a structure 
is made structurally sound there can be no failure. It must 
be made not only structurally sound but economically sound 
as well. Consequently every effort should be made to im- 
press upon those requiring engineering services that they 
should employ only those who are thoroughly competent to 
undertake the work and that they must expect to pay for 
these services at a rate commensurate with the importance 
of the work to be done. 

H. RoBINS BURROUGHS. 

New York, April 25. 


Detail of Scissors Roof Truss 


Sir—Two recent fatal building failures caused by faulty 
details lead me to comment on the scissors roof truss of 
which you published a description in your issue of Feb. 23, 
p. 309. The detail in the joint of the bottom members at 
the middle is faulty, in the writer’s opinion, as eccentricity 
will increase the stress in the material beyond a safe point. 

If good appearance is the prime consideration, make the 
most of it; halve the timbers and fit the central crotches 
with knees, preferably natural-growth knees, properly let 
into the beams. No bolts would be required, as the truss 
rods will perform their function, but if desired a few spikes, 
lagscrews, treenails, or the like might be used. Cast side 
plates may also be used. 

A construction all of wood will look better, I believe, and 
will also be preferable from the constructional standpoint. 
Not over 25 per cent of the gross area of the timber will 
be lost. J. M. S. 

Brooklyn, Feb. 27. 

[The author of the original article on the scissors truss 
with special joint replies as follows.] 

Sir—I should have covered the matter of eccentricity in 
my original description of the truss detail. The eccentricity 
amounts to 2.7 in., and the total stress is 24,000 lb., making 
a bending moment of about 69,000 in.-lb. The upper end of 
the member is held against lateral movement, however, 
which prevents bending of the back of the hook. The 
lateral force against the end of the stick required for this 
action is 69,000 + 78 in., or 900 lb. The top chord alone is 
not capable of carrying this lateral force, but the roof 
planking will transmit it to the end support and to the 
peak, where it is neutralized by an equal and opposite force 
from the other rafter. If one wished to be very precise, and 
could be sure of proper inspection, he might call for the 
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srysses half one hand and half opposite hand, in which case 
io 900-lb. thrust would be taken care of even more directly. 
As to detailing the joint with knees, it seems to me 
as if the upper knee would have to do most of the work of 
transmitting the tension in one member to side bearing on 
the other, and that most of the tension would be bound to go 
through the halved joint. This joint is reduced in bearing 
by the hole for the vertical rod to, say, 72 x 23 in., or less 
than in my design. Davin C. COYLE. 
New York, March 31. 





Map Scales and the Metric System 


Sir—In your issue of April 6, 1922, the question is put up 
to the readers: Shall map scales be decimal, or inch-to-the- 
mile? The writer agrees with Mr. Bonner that there is 
hardly any excuse for using much longer the present scale 
of 1:62,500. The adoption of this scale was most probably 
a rather unfortunate compromise between the decimal and 
the inch-to-the-mile scale. However, as a decimal scale it 
cannot very well be made use of to great advantage because 
the proportion of 1:62,500 is very cumbersome for calcu- 
lations, and as inch-to-the-mile scale the unit length on the 
map differs from one inch just enough to prohibit the use 
of the inch scale for most purposes. On the other hand, the 
difference is so slight that this is a constant source of error 
and misinterpretation. 

The fundamental requirement for a map scale which is 
best suitable for general purposes is such a scale which 
permits taking off distances directly with such measuring 
scales as are used in everyday life. At the present time, 
therefore, it would appear that the inch-to-the-mile scale 
and its multiples were the logical ones to use. 

However, in the United States as well as in England, 
recent tendencies favor strongly the general introduction 
of the metric system. In fact, the requirements of inter- 
national trade will sooner or later force all countries with 
considerable export trade to adopt the decimal system 
wherever competition is keen enough to make a difference 
of a few percent the margin between success and failure. 

Whoever has had occasion to compare the relative ef- 
ficiencies in calculation with dollars and cents in the United 
States and pounds, shillings and pence in England will fully 
appreciate the enormous advantage of the decimal system. 
About the same relation in efficiency exists when calculating 
with metric units of measures and weights as compared to 
the so-called English units. These conditions are accentu- 
ated by the growing general use of calculating machines 
and other devices, which all tend to increase the relative 
efficiency of the decimal system. 

The United States and England will therefore hardly be 
able to escape much longer the necessity of adopting the 
metric system, whatever the cost and the inconvenience dur- 
ing the period of transformation from the old to the new 
system may be. For this reason the writer would suggest 
caution in spending money and time now for a change in 
the present map scales, however desirable a change to the 
inch-to-the-mile scale may appear to be. The adoption of 
the metric system in the United States is bound to come, 
and the experience of the war and after-war period no 
doubt has increased the desire for early action in this 
matter. 

There is another reason which argues against the change 
of the 1:62,500 scale to the inch-to-the-mile scale. The dif- 
ference between the two scales is so small that, unless par- 
ticular attention is being paid when working alternately 
on maps of either scale, a constant source of error and 
most annoying misinterpretations would be created. By 
adopting either immediately or in the near future the metric 
system of 1:50,000, 1:100,000, etc., the chances of error are 
greatly diminished, and the maps would be drawn to a scale 
admirably suitable after the general introduction of the 
metric system, which is bound to come some day. 

FreD A. NOoETZLI, 

San Francisco. Chief Engineer, 

April 25. Beckman & Linden Engineering Corp. 

Sir—I have noted with interest the article on map scales. 
A number of the new maps compiled, engraved and published 
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by the United States Geological Survey using the scale 
1:1,000,000 are now available. It is obvious that 1 mm. on 
these maps represents 1 km. in actual distance. The con 
venience of this hardly needs comment. Then, too, this is 
practically identical with the scale 1 inch to 16 miles, which 
relationship will be of use until the metric system has come 
into general use. On these maps heights and depths are 
noted in meters. This scale has been adopted by the United 
States, Great Britain and practically all other nations for 
the new maps of the world. HOWARD RICHARDS, 
New York. Secretary American Metric Association. 
April 18. 


Behavior of Low Earth Dam 


Sir—In connection with George C. Love’s letter in your 
issue of April 6, p. 579, on the behavior of a low earth dam, 
it would be interesting to know in what relation the present 
water surface stands to the lines between the old and new 
work after raising the dam “twice by adding material to 
the crest and lower slope.” 

The crest and slopes shown are certainly ample and the 
resulting sections generous, but the dam’s behavior is dis- 
concerting. I would suggest that the water found its way 
along the junction between the old and new work, first along 
the level top of the older portion and then down the old 





EarRTH DAM SATURATION, SLIDING AND REPAIRS 


~~ from Engineering News-Record, April 6, 1922, 
p. 580. 


slope, making the line of saturation to appear as a reverse 
curve and finally causing movement of the added fill on the 
downstream face. 

In a homogeneous material the line of saturation drops 
sharply at the upper end, due to surface resistance to en- 
trance, and is further modified by the selected material in 
the center of the dam. 

The ditch and laterals at the toe of the dam were good 
medicine and effective in spite of the clay “banquette.” The 
latter should have been rock or gravel or else omitted. 
Should the drains become clogged, the clay will hold the 
water in the toe until it rises above and is forced out over 
the clay, still further saturating the structure. 

Many earth dams have been built in the West and in re- 
cent years a number of high earth dams have been built in 
the East and others are in process of construction. The 
design and execution of some of these structures has been 
given careful study, as described in Trans. Am. Soc. C. E., 
Vol. LXXXIII, p. 1713, Vol. LXXXIV, p. 331 and in the 
Proceedings for March, 1922, p. 453. J. ALBERT HoLMEs, 

Decatur, Ili. 





War Material for Highways Totals $126,000,000 


Up to Feb. 1, 1922, the value of surplus war material 
distributed to the states for highway work by the U. S. 
Bureau of Public Roads amounted to $126,000,000, of 
which $90,000,000 represented the value of motor 
vehicles and parts. Recently an inventory was taken of 
about $40,000,000 worth of material at Camp Grant, 
Rockford, Ill., part of which will be retained by the War 
Department and all of the remainder suitable for road 
work will soon be available for distribution. The work 
is being rushed so that the material may be used for 
road work early in the season. 
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New York, May 11, 1922 





Defense Wins Strong Point 
in Cement Trial 


Second Count of Indictment Charging 
Specific Contract to Restrain 
Trade Is Dismissed 


Hearing of the motion made by the 
defense that the indictment, under 
which cement manufacturers of the 
Eastern district are being tried before 
a federal jury and Judge Knox in New 
York City, be quashed resulted in the 
dismissal, May 8, of the second of the 
two counts on which the defendants 
are being tried. After two days of 
argument Judge Knox sustained the 
contention of the defense that the sec- 
ond count, charging a specific making 
of a contract to engage in interstate 
trade in violation of the Sherman law, 
should be dismissed because it was 
barred by the statute of limitations. 
The court, however, found that enough 
evidence had been adduced by the 
prosecution to allow the case to pro- 
ceed on the first count of the indict- 
ment which charges, generally, that the 
deferidants unlawfully engaged in a 
combination to restrain trade by re- 
stricting competition. 

The facts surrounding the dismissal 
of the second count were essentially as 
follows: 

The government charged that when 
the Cement Manufacturers Protective 
Association was formed the defendants 
adopted “the Eddy plan of open com- 
petition” by the operation of which all 
the defendants subscribing thereto 
automatically entered into a contract 
to restrain interstate commerce by re- 
stricting competition, fixing prices, etc. 
However, the Cement Manufacturers 
Protective Association was formed 
Jan. 2, 1916, whereas the indictment 
against the defendants was not re- 
turned until August of 1921. 


CONTENTION OF GOVERNMENT 


It was the government’s contention 
that the formation of the association, 
the entering into it of the defendants 
and the active participation in its pro- 
ceedings by the defendants constituted 
a continuing contract and that inas- 
much as all of the defendants had 
either attended or had otherwise ex- 
hibited interest in meetings within the 
three-year period before which the 
statute of limitations operates, they 
were all liable. The defense held that 
the actual entering into by the defend- 
ants of the alleged contract for trade 
restraint (the formation of the Cement 
Manufacturers Protective Association) 
happened more than three years be- 
fore the indictment was returned and 
was therefore barred by the statute of 
limitations. The defense cited one U. S. 
Supreme Court case in which a dis- 
tinction had been made between the 
signing of a specific cpntract and the 
continuance of a combination. It was 
upon this case that Judge Knox in- 
structed the jury to return a not guilty 
verdict on the second count. 

(Continued on p. 806) 
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Hoover and Roosevelt To Lead | 
Construction Council | 


Secretary Hoover has accepted 
| the chairmanship of the formal 
| organization meeting of the Amer- | 
| ican Construction Council to be | 
| held in Washington June 19, and | 
| Franklin D. Roosevelt of New 

York, formerly, Assistant re- | 
tary of the Navy, has agreed to 
| accept the first presidency of the | 

organization. 

| These two important matters | 
settled, the committee of secre- | 
taries which has the organization 
details at hand, is proceeding 
rapidly to secure the adherence of | 
the various organizations in the | 
industry. Formal invitation to- 
gether with supporting arguments 
are now going to the 250 national 

| organizations. 

The committee, which is acting 

| under the chairmanship of Gen. R. 
C. Marshall, Jr., reports that re- 

| sponses, thus far, are very encour- 

| aging. Commendation of the 

| movement and promises of support 
are universal. 





Wilgus Resigns as Consulting 
Engineer on Narrows Tunnel 


Following the abandonment by the 
City of New York of the Narrows 
tunnel project for a trunk-line terminal 
railroad system and the adoption of 
a new plan for a local development 
based on the tunnel (Engineering News- 
Record, April 13, 1922, p. 626), Col. 
William J. Wilgus has resigned as 
consulting engineer to the Board of 
Estimate and Apportionment. It is 
understood that in carrying out the new 
project the board contemplates calling 
from time to time for the advice of 
specialists in the various problems in- 
volved instead of maintaining a staff 
wd consulting engineers on a permanent 
asis. 





Lawsuit to Prevent Bayonne from 
Building Ramapo Reservoir 


A writ of certiorari calling for a 
review of the action of the New Jersey 
Department of Conservation and De- 
velopment in granting the city of 
Bayonne a permit to build a 50-m.g. 
impounding reservoir on the Ramapo 
River has been granted by a New 
Jersey court. The applicant for the 
writ is a resident of Bayonne and 
owner of one of a number of large 
estates that it is alleged would be 
flooded by the reservoir. Other litiga- 
tion designed to thwart Bayonne’s 
Ramapo project has been threatened by 
municipalities and private interests. 
The granting of the permit was opposed 
by the North Jersey District Water 
Supply Commission, which is building 
a storage dam on the Wanaque River 
for Newark. 


Further Report on Palm 
Beach Bridge 


Outside Investigation of Collapse «; 
Structure on Dec. 29 Now 
Probable 


An investigation by an outside en, 
neer is to be made of the bridge cv 
lapse at Palm Beach, Fla., Dec. 29. 
according to action taken last week by 
the county commissioners. Several] eon 
sulting engineers are under considera 
tion for the investigation. 

It is understood that the incentive for 
this step came from representatives of 
bond holders. 

A supplementary report by Harring 
ton, Howard & Ash, designing engi- 
neers of the bridge, has beeen made 
public in the Palm Beach Post. This 
report, supplementing a_preliminar; 
report made shortly after the collapse 
(see Engineering News-Record, Jan. 
26, p. 150), states that serious defects 
of construction were found in the bases 
of the east abutment and piers 13, 11, 
8 and 7. Pier 12 had the forms still in 
place and therefore could not be ex- 
amined, while piers 10 and 9 were con- 
cealed by sand and debris, making ex- 
amination impossible, but the engineers 
express the belief that defects of con- 
struction in these pier bases would be 
found similar to those in the ones re- 
ported upon. They report that in every 
joint between pourings of concrete (the 
pier concrete was largely placed under 
water) there exist “large amounts of 
soft and defective material, laitance 
and scum, which is not concrete, con- 
tains little or no stone and is not 
capable of supporting loads. In some 
places this material adjacent to the ex- 
posed surfaces has fallen out, washed 
out or otherwise been displaced, leav- 
ing holes extending well into the bases 
and varying in width from an inch or 
so to a foot.” 


SPECIFICATIONS 


The work was done under specifica- 
tions which provided that the concrete 
of the pier bases might be deposited in 
open cofferdams or cribs after pump- 
ing out, or might be deposited entirely 
under water; actually the concrete was 
placed under water iin two to five pour- 
ings for each pier base. It was speci- 
fied that before one pouring of concrete 
is placed on another, scum and laitance 
should be removed from the surface, 
but the engineers report that this re- 
quirement was ignored. Some of the 
upper concrete, which was required to 
be placed after pumping out, was also 
poured in water. The engineers further 
say, “These operations of the contrac- 
tor, contrary to the specifications and 
contrary to the plans, were carried on 
with the knowledge of our inspector 
and evidently with only mild objections 
on his part, although clearly contrary 
not only to the plans and specifications, 
but to the special instructions written 
to him.” 

(Continued on p. 806) 
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Wheeling Votes $2,000,000 for 
Water Treatment Plant 


\fter delays extending through many 
ears and much agitation over the vari- 
jus plans for an improved water sup- 
»iv for Wheeling, W. Va., the voters of 
shat city recently approved a $2,000,000 
hond issue for building a water-treat- 
ment plant. Chester & Fleming, Pitts- 
burgh, are engineers for the improve- 
vent. C. H. Dowler is city manager. 





St. Louis Committee Passing on 
$73,000,000 Bond Proposal 


City bond issues totalling $73,000,000 
are being considered by a special com- 
mittee of 200 members chosen to pass 
on the advisability of submitting them 
to popular vote at an election to be held 
in the fall. The total includes $12,- 
000.000 for water-works recommended 
by Edward E. Wall, water commis- 
sioner of St. Louis (see Engineering 
News-Record, March 16, p. 437). 





San Francisco Awards Contracts 
on Hetch Hetchy Power Units 


The San Francisco Board of Public 
Works on April 28 awarded contracts 
for equipment to be used in the Moc- 
casin Creek power plant on the Hetch 
Hetchy water-supply project. It is the 
present intention to sell power from 
this plant to one of the large power 
companies. Deliveries on the units for 
which contracts have just been awarded 
are limited by agreement to the period 
between April 15, 1923, and Aug. 
31, 1923. 

Contracts awarded were as follows: 
Pelton Water Wheel Co., four 25,000-hp. 
double-overhung impulse units, $248,- 
000; General Electric Co., four 20,000- 
kva. generators with exciters and one 
spare exciter set, $260,285; and the 
Coffin Valve Co., eight 36-in. valves, 
$37,586. The electrical units involve a 
departure from standard practice in 
that they have direct-connected over- 
hung exciters. 


To Announce Plans for Extensions 
of New York Transit System 


Comprehensive plans for rapid tran- 
sit subway extensions in New York will 
be announced by the Transit Commis- 
sion some time this week. Advance 
information indicates that the complete 
program will involve the expenditure 
of $250,000,000 and will include the 
following items: 

1. A 4-track subway the length of 
Manhattan Island following the line of 
Eighth and Amsterdam Aves. 2. Ex- 
tension of Seventh Ave. subway up 
Central Park West and Eighth Ave. to 
the Harlem River, 3. Brooklyn cross- 
town line running from Queensboro 
Bridge Plaza to connect with existing 
lines in central Brooklyn. 4. Exten- 
sion of the Fourth Ave. subway in 
Brooklyn under the narrows to Staten 
Island. 5. Extension of the Queens- 
Corona line from Corona to Flushing. 
6. Moving platform on 42nd St. to re- 
place existing shuttle service between 
east-side and west-side subways. 

Construction of any of these lines 
will be subject to approval and ap- 
propriation of funds by the Board of 
Estimate and Apportionment of New 
York City, 
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The Engineer in 
Public Life 


While engineers, as a class, have been 
charged with neglect of public responsi- 
bilities, individual members of the pro- 
fession have engaged in public service 
of a non-engineering character. “Engi- 
neering News-Record” desires to record 
their activities ina series of biograph- 
ical sketches, of which this is the first. 
Readers can aid in making the series 
complete %y sending to the editor the 
names of any engineers who should be 
included.— EDITOR. 


CHARLES SAVILLE 


For nearly two years an engineer has 
been serving as the executive head of 
the Chamber of Commerce of Dallas, 
Texas. 


Starting his association with 
that organization in 
1918 as_ secretary, 
Charles Saville, a 
specialist in the field 
of municipal and 
sanitary engineering 
since his graduation 
from the Massachu- 
setts Institute of 
Technology in 1905, 
became its general 
manager in Septem- 
ber, 1920. Mr. Sa- 
ville was born in 
Brookline, Mass., in 
1883, and after com- 
pleting his univer- 
sity training and 
spending ten months herding sheep in 
Montana, he served for six years as 
sanitary engineer and special investi- 
gator for the Massachusetts State De- 
partment of Health. 

After a European trip of fifteen 
months beginning in 1910, devoted to a 
study of foreign sanitary engineering 
practice, he went to New York in 1911 
and became a member of the firm of 
Hering & Gregory, hydraulic and san- 
itary engineers. He moved to Dallas, 
Texas, in 1914, opened a consulting of- 
fice and the following year was ap- 
pointed director of sanitation and public 
health of Dallas. As secretary of the 
Committee on Sanitation of the Texas 
State Council of Defense during the 
war he organized and directed public 
health activities throughout the state, 
having charge of 110 community coun- 
cils in school districts of Dallas County. 
He served also as consulting engineer 
and sanitarian for the U. S. Army on 
sewage disposal and malaria control 
in camps at Fort Worth and at Dallas 
and at shipbuilding yards at Orange. 
Due largely to his efforts as executive 
secretary the drive for the fourth Lib- 
erty Loan in Dallas reached its quota 
of $10,250,000 in three days. 

After service as vice-chairman of the 
Texas Public Health Commission, ap- 
pointed by Governor Hobby as a war 
measure, Mr. Saville became in Octo- 
ber, 1918, director of industrial devel- 
opment and later secretary of the Dal- 
las Chamber of Commerce. Here his 
activities included such matters as city 
planning, housing, open shop agree- 
ments, tuberculosis prevention, the Boy 
Scouts of America and the Dallas char- 
ities. He assisted also in organizing 
chambers of commerce in several other 
Texas cities. 
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Will Not Buy Out Superior Water, 
Light & Power Co. Now 


At a recent popular election the vot- 
ers of Superior, Wis., rejected the offer 
of the Superior Water, Light & Power 
Co., to sell its property to the city for 
$3,115,000 plus certain additional al- 
lowances. Condemnation proceedings 
were started by the city several years 
ago. A few months ago the company 
offered to sell out on the terms stated 
above. W.C. Lounsbury, general man- 
ager of the company, informs Engineer- 
ing News-Record that “the whole ques- 
tion is involved and this action by the 
voters may or may not mean that the 
agitation for municipal ownership is 
over.” 


Trips to Water and Sewage Works 
for Civil Engineers 


In connection with the annual con- 
vention of the American Society of 
Civil Engineers to be held at Ports- 
mouth, N. H., June 21-22, trips of in- 
spection to New England water-works 
and sewage-treatment plants are being 
arranged by Harrison P. Eddy, of Met- 
calf & Eddy, consulting engineers, Bos- 
ton. These trips will be by automo- 
bile and are planned to take place prior 
to the convention on June 19 and 20 
without interfering with the convention 
program. Members of the society are 
requested to inform Mr. Eddy of their 
desire to visit any or all of the fol- 
lowing works: Sewage-treatment 
plants at Worcester, Marlborough, Clin- 
ton, Fitchburg and Boston, and water 
works at Boston, Cambridge and 
Lowell. 


New Jersey To Study Trans- 
Hudson Passenger Situation 


An unpaid commission of seven mem- 
bers to report on a comprehensive plan 
of “rapid passenger transit between the 
several communities in the counties of 
Bergen, Essex, Hudson, Middlesex, 
Morris, Passaic and Union, as well as 
between such communities and the City 
of New York,” has been appointed by 
the Governor of New Jersey in accord- 
ance with an act of the 1922 legislature 
of that state. The commission has 
selected as chairman Bertram H. Saun- 
ders, who is also chairman of the Pat- 
erson City Plan Commission, and as 
secretary Herbert S. Swan of Glen 
Ridge, a city planning consultant with 
offices at 15 Park Row, New York City. 

The creation of this commission is 
the outcome of the Bi-State Rapid 
Transit Conference held at Paterson 
on Dec. 15 (Engineering News-Record, 
Dec, 22, 1921, p. 1037) which led to 
the formation of the North Jersey 
Rapid Transit Committee, with Mr. 
Saunders as chairman and Mr. Swan 
as secretary. This committee drafted 
the act already mentioned—which was 
passed unanimously by both houses of 
the legislature. 

The act authorizes the commission 
to “employ such professional skill and 
assistance as it may need for the 
effective working out of a comprehen- 
sive and adequate plan of rapid tran- 
sit.” The commissioners themselves 
are to serve without compensation. 
The act carries an appropriation of 
$5,000 to be paid out “of any moneys 
in the state treasury not otherwise 
appropriated.” 
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Illinois River Flood Highest 
on Record 


Gage Readings Show Stages as Much 
as 5 ft. Higher Than Ever 
Before Known 


Probably the biggest flood ever expe- 
rienced on the Illinois River during 
modern times was that of April, 1922, 
which exceeded all previous flood 
heights. Numerous cities and great 
areas of agricultural lands were flooded. 

In the accompanying table are shown 
the gage readings at several points, all 
exceeding those of any previous year 
in which readings were actually re- 
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flood at several points are given in 
the accompanying diagram furnished by 
M. G. Barnes, chief engineer of the 
State Waterway Division and based on 
the figures of the U. S. Geological 
Survey. A profile of the 1916 flood was 
given in Engineering News, March 23, 
1916, p. 550. 

Strenuous work was done in en- 
deavoring to save the levees of the 
twenty-eight drainage districts along 
the river. But breaks occurred caus- 
ing the flooding of twelve districts 
aggregating 72,800 acres, the estimated 
damage being $2,870,000. At the other 
districts the levees held, protecting 
112,500 acres, but flood damages in 





FLOOD DATA AT STATIONS ABOVE AND BELOW PEORIA, ILL., 1922 AND 1904 


1922 1904 
Date Condition on Crest “O”" State 
Station Crest * April April 26 Elev.** Memphis Data 
Ft. Mt. Ft. Ft. 
Peru 23.8 13 19 aoe 
Henry 18.0 15 & 16 14.9 17.2 443.79 
Peoria 24.8 15 22.6 23.0 435.82 
Havana 22.6 20 21.7 19.9 431.67 
Beardstown 25.1 20 24 20.0 427.25 
Pearl 22.8 20 21.4 (1903-20. 7) 419.70 
* These readings were on scratch tabulations, and there may have been slight variations between readings 
not shown in this report. Readings at Pearl were not secured on April 18 and 19. The crests at Havana, 
Beardstown and Pearl were affected by the breaking of levees along the river near those points. 


** The 1919 and 1920 floods were slightly higher than 1904 flood in most places. 


corded. It will be noted that at Beards- 
town, the stage was 5.1 ft. higher than 
in 1904, while at Havana the excess 
was only 2.7 ft. This condition was 
caused by heavy and long continued 
rains on the drainage area of the 
Sangamon River. The tabulation was 
made by the Elliott & Harman Engi- 
neering Co., Peoria, Ill. 

Profiles of the rise and fall of the 
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these districts are estimated at $209,000. 
These figures are based on estimated 
losses of all crops for this season in 
the flooded districts. The Pekin- 
LaMarsh district of 3,500 acres was 
protected at the north by two railway 
embankments 400-ft. apart, but the 
outer and older one gave way as a 
result of seepage and the rush of water 
carried away the other bank. 
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State Sanitary Engineers W’j|! 
Meet in Washington, D. C. 


The third annual conference of «:.:, 
sanitary engineers will be held |, 
Washington, D. C., at the Departmen: 
of the Interior Building on May 17...) 
18, concurrently with the annual eon. 
ference of state and territorial hea|:) 
authorities with the United States Py 
lic Health Service. The program jis 
made up largely of committee reports 
on water ey and water purificatio, 
control and limitation of chlorination 
milk supply, sewage and stream pollu. 
tion. Remarks of Imhoff tank paten:. 
are to be made by William F. Keoha; 
Washington representative of th, 
Chemical Foundation. Clarence Mars) 
New York City, is to speak on the 
electrolytic production of chlorine, and 
) Tisdale, Charleston, W. Va., wil! 
talk on educational campaigns for bet 
ter water supplies. 


City Planning Conference to Be 
Held at Springfield, Mass. 


The fourteenth National Conference 
on City Planning is to be held at Spring- 
field, Mass., June 5-7, in conjunction 
with the annual convention of the 
Massachusetts Federation of Planning 
Boards. Among the subjects to be 
presented are “The Treatment of the 
River Front,” one of the speakers on 
which will be Edward H. Bennett of 
Chicago; “City Planning in Relation to 
Transportation and Street Traffic,” E. 
P. Goodrich of the Technical Advisory 
Corporation, New York City, and D. L. 
Turner, chief engineer, New York 
Transit Commission, and “Methods of 
Winning Public Support for a City 
Planning Program,” S. C. Kingsley, 
director, Welfare Federation of Phila- 
delphia and Dr. Samuel B. Wood- 
ward, chairman, City Plan Committee, 
Worcester. 


Railroad Gets Time Extension on 
Branch-Line Construction 


The Salt Lake & Denver R.R. has 
been granted an extension of two years 
in which to start construction of a line 
into the Uinta Basin, Utah. An order 
to this effect has just been made public 
by the Utah Public Utilities Commis- 
sion. Objection to this extension was 
made by the commercial clubs of Vernal 
and Myton, Utah, but the commission, 
believing this to be the only hope this 
territory has of getting railroad facili- 
ties in the near future, and recognizing 
the efforts and time spent by the rail- 
road to promote this particular line, 
have extended the time for starting con- 
struction to Feb. 25, 1924. 





Rescind Bids for $3,000,000 Public 
Improvements in Florida 


The Hillsborough County Commis- 
sioners at Tampa (Fla.) rescinded the 
proposed opening of bids April 24 on 
seventeen road projects, a bridge, a 
seawall and a fill all to total $3,000,000. 
Included in the work was the proposed 
Bayshore drive from Tampa to Ballast 
Point, similar to the Havana Malecon. 

It is now proposed first to vote and 
sell the bonds and then readvertise. 
though the exact procedure is still in- 
definite. The bids had been requested 
“subject to the subsequent voting and 
sale of the bonds.” 
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Give Transportation Act a Fair 
Trial, Say Railroad Men 


From many angles the railroad prob- 
om was discussed authoritatively at 
an all-day meeting of the Academy of 
Political Science held in New York 
April 28. The opinion prevailed that 
‘he Transportation Act of 1920, includ- 
ing the establishment of the Railroad 
Labor Board, has not yet had a fair 
chance to prove its worth and that it 
should not be fundamentally changed 
at the present time. 

At the luncheon session attended by 
nearly 600, Henry C Wallace, Secretary 
of Agriculture, declared that unless 
freight rates come down the country 
will be confronted by profound read- 
justments in its agricultural and in- 
dustrial activities. Daniel Willard, pres- 
ident of the Baltimore and Ohio R.R., 
urged a five-year trial of the Trans- 
portation Act in its present form. He 
favored that portion of the act.which 
provides that the government shall take 
over one-half of net operating income 
above 6 per cent and questioned the 
wisdom af any legislation to prohibit 
strikes by railroad employees. Walker 
D. Hines, former Director General of 
Railroads, endorsed Mr. Willard’s plea 
on behalf of the Transportation Act. 

At the morning session Prof. Frank 
H. Dixon, of Princeton University, ex- 
plained the functions and policies of the 
Railroad Labor Board and W. N. Doak, 
vice-president of the Brotherhood of 
Railroad Trainmen, discussed them 
from the viewpoint of the employee. 
Cc. B. Heiserman, general counsel, 
Pennsylvania R.R., and Henry T. Hunt, 
former member of the board, discussed 
them from the railroad and public an- 
gles with special reference to the cur- 
rent controversy between the Pennsyl- 
vania R.R. and the shop crafts. At 
the afternoon session Charles R. Hook, 
vice-president and general manager of 
the American Rolling Mill Co., explained 
the effect of freight rates on the cost 
of steel making, and J. D. A. Morrow, 
vice-president of the National Coal As- 
sociation, showed how much of the retail 
price of coal goes to pay for trans- 
portation. Prof. Wm. J. Cunningham, 
of Harvard University, indicated what 
the railroads might do to render max- 
imum service while R. H. Aishton, pres- 
ident of the American Railway Associa- 
tion, told what they are now doing to 
increase economy and efficiency. 

Samuel McCune Lindsay, president 
of the board of trustees of the Academy, 
presided at the luncheon session. Prof. 
Henry R. Seager of Columbia Univer- 
sity at the morning session, and Albert 
Shaw, editor of the Review of Reviews, 
at the afternoon session. Information as 
to the published proceedings and future 
meetings of the Academy may be ob- 
tained from the Secretary, Academy of 
Political Science, Kent Hall, Columbia 
University, New York City. 





French Line Starts To Electrify 


A large program for electrification 
of about 2,000 miles of line on the Paris 
& Orleans Ry. is to be commenced this 
year by the construction of three power 
plants and the line equipment of the 
Paris-Vierzon division. Orders for 200 
electrie locomotives have been divided 
between three French firms. At 1914 
prices the cost for the 2,000 miles was 
estimated at $94,000,000. 
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Municipal Improvements Con- 
vention Date Changed 


The convention committee has changed 
the date of the 1922 convention of the 
American Society for Municipal Im- 
provements to Oct. 1-6, 1922. It is to 
be held in Cleveland. 


New Ohio River Bridge 
Built in 274 Days 


Dedication of the new Ohio 
River highway bridge at Ironton, 
| Ohio, connecting with Russell, Ky., | 
marked the completion of con- 
struction in 274 days. Work on 
| the foundations was begun by the 
| Dravo Contracting Co. last July, 
| and erection of the superstructure 
| steel was begun in the fall by the 
Wisconsin Bridge & Iron Works, 
| designers of and contractors for 
| the bridge. The bridge has a main 
| span of 725 ft., this being the cen- 
tral span of a cantilever structure 
| 1,425 ft. long between anchor piers. 
(See “Engineering News-Record,” 
Oct. 13, 1921, p. 613, for span 
diagram.) 
The governors of Ohio, West Vir- 
ginia and Kentucky, as well as 
| United States senators and a large 
| number of railway officials atten- 
ded the dedication, which centered 
about the state line, here located 
along the low-water line on the 
north side of the river, as fixed at 
the time when the Northwest Ter- 
ritory was set off from Virginia. 
The cost of the bridge was about 
$700,000. Money was raised locally, 
and 2,424 persons hold stock in 
the company. The bridge will be 
| operated on a toll basis. 


Reclamation Act Amended 


The Senate on April 2 passed a bill 
already approved by the House amend- 
ing the U. S. Reclamation Service Act 
so as to permit the federal and the 
state governments to take bonds of 
irrigation districts as a substitute for 
the securities of the .individual entry- 
men heretofore required. The Senate 
amendment permits federal land banks 
to make loans on irrigation projects. 
This, if agreed to by the House, will 
remove the inhibition of the Farm Loan 
Act against loans secured by irrigation 
projects. 


Court of Appeals Decision 
on Flat-Slab Patent 


Justice Alschuler sitting with Jus- 
tices Baker and Evans, United States 
Circuit Court of Appeals for the Sev- 
enth District, in January affirmed the 
decision of the District Court for the 
Northern District of Illinois, Eastern 
Division, that U. S. patent No. 1,005,- 
756 on reinforced-concrete flat slab 
held by F. F. Sinks, was invalid in so 
far as it related to claims 2, 4, 6, 
and 7. This was in the case of the Con- 
dron Co. against the Corrugated Bar 
Co., and means in effect that the upper 
court has held that the so-called Akme 
system is not patentable. The lower 
court decision was noted in Engineer- 
ing News-Record, issue of May 1, 1919, 
p. 889. 
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Urge Three-Year Federal- 
Aid Road Program 


Effort Will Be Made in Senate to 
Secure Yearly Appropriation of 
$75,000,000 


(Washington Correspondence) 


An effort will be made in the Senate 
to provide for a three-year road build- 
ing program rather than the two-year 
program prescribed in the bill which 
just has come to the upper chamber 
after having passed the House. Thirty- 
four of the state legislatures meet next 
January and will not meet again until 
January, 1925. It is held to be essen- 
tial in the prevention of economic loss 
in organization and in securing maxi- 
mum efficiency that the legislatures 
know just what the federal government 
will contribute during a_ three-year 
period. Since the states during the 
past three years have put under con- 
tract an average of $82,000,000 federal 
funds per year, there is very strong 
sentiment in favor of amending a bill 
in the Senate so as to make it provide 
$75,000,000 per year for three years. 

Section 4 of the bill as it passed the 
House is not satisfactory to the state 
highway officials and W. C. Markham, 
their representative in Washington, has 
submitted the following substitute to 
the Senate committee: 

Sec. 4. That if any State, for a period 
of one year from the date on which the 
Secretary of Agriculture approves, or here- 
tofore has approved, a project statement 
for the construction of any road project, 
shall have failed to commence acteat build- 
ing construction on such project or if con- 
tract for the construction of such project 
shall not have been entered into, the Secre- 
tary of Agriculture shall require such State 
to submit ‘a project statement, or state- 
ments, for one or more other projects to 
replace such preieet: and if said State, for 
a period of 60 days from receipt of notice 
from the Secretary of Agriculture to sub- 
mit such other project statement, or state- 
ments, shall not have submitted the same, 
then, and in that event, the Secretary of 
Agriculture shall immediately cancel such 
project and reapportion the Federal funds 
allotted thereto among all the states in the 
same manner and on the same basis as 
provided by the Federal Highway Act and 
all acts amendatory thereof or supplemental 


thereto. 
For $20,000 A MILE 


An effort also will be made to con- 
vince the Senate committee that the 
bili passed by the House should be 
amended so as to continue the $20,000 
per mile maximum which may be con- 
tributed by the federal government. 
The House reduced the maximum from 
$20,000 per mile to $12,500 during the 
first year and $10,000 per mile there- 
after. The state highway officials be- 
lieve that no abuse is resulting from 
the $20,000 maximum, with the type of 
construction left to the judgment of the 
Secretary of Agriculture. They point 
out that the average federal aid per 
mile has been but $7,415. 

Representative Begg, of Ohio, made 
strenuous objection, during the con- 
sideration of the bill in the House, to a 
maximum as high as $20,000 for federal 
aid. He suggested that a $4,000 max- 
imum would be better. He opposes the 
whole system of federal aid, however, 
and declares the states have already 
surrendered 90 per cent of their police 
powers so that the highways, the rail- 
roads, the education and the health may 
be nationalized. He presented, some- 
what newly garbed, the argument that 
a few of the states pay most of the 
taxes and, as a result, are being taxed 
out of all equity for road construction. 
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Temporary Sewage Treatment 
Plant for Los Angeles 


The Los Angeles city council on 
April 24, in accordance with the recom- 
mendation of John A. Griffin, city en- 
gineer, appropriated $153,000 from the 
city’s reserve fund with which to pur- 
chase 33 acres of land on Angeles 
Mesa and to build there, pending the 
construction of some means of perma- 
nent disposal, Imhoff tanks and filters 
to treat the raw sewage now discharged 
into Ballona Creek to relieve the ocean- 
outfall sewer. (See Engineering News- 
Record, Feb. 23, p. 366, March 2, p. 
343, April 13, pp. 596 and 618.) The 
Los Angeles Community Development 
Association, with the unanimous ap- 
proval of the city council, has decided 
to appoint a citizen’s committee of 
fifteen to work independent of other 
agencies in gathering facts as to the 
need of increased sewage-disposal fa- 
cilities and the relative merits and costs 
of the various methods of disposal 
which have been suggested. An en- 
deavor is to be made to unify public 
opinion on a definite workable sewage- 
disposal program so that there will be 
whole-hearted support at the time when 
the voters are asked for the fourth time 
to vote bonds for additional and im- 
proved means of sewage disposal. 





Defense Wins Strong Point 
in Cement Trial 
(Continued from p. 802) 


Judge Knox also instructed the jury 
to return a verdict in favor of the 
Allentown Portland Cement Co. of New 
Jersey, a defunct organization. The in- 
dictment named this company through 
error, the Pennsylvania company by 
the same name having been the com- 


pany the indictment should have 
named. However, the Allentown com- 
pany of Pennsylvania is still repre- 


sented in the trial by one of its officers, 
who is an individual defendant. 

Beside the motion to quash the in- 
dictment and to dismiss the first count 
because of lack of evidence and the 
second because the statute of limita- 
tions barred it, the defense sought to 
have striken from the records certain 
testimony of government witnesses. It 
sought to have stricken out all of the 
testimony of Mary Kavanagh, a former 
employee of the Atlas Portland Cement 
Co. However, the court ruled that only 
a minor part of her testimony be 
stricken out. The attempt of the de- 
fense to relieve certain defendants 
from the indictment because of their 
apparent lack of connection with any 
of the proceedings of the protective 
association was of no avail. 

The government finished its case on 
Thursday of last week, having intro- 
duced exactly 800 exhibits. Testimony 
and documentary evidence introduced 
by the government consumed some 
4,000 pages cf printed record. The gov- 
ernment’s case occupied in time four 
weeks and one day. 

The defense opened its case on Tues- 
day morning of this week by the ex- 
hibition of moving pictures, accom- 

anied by a lecture, on the manufac- 
ture of portland cement. The lecture 
was given by H. Bruckman, president 
of the International Cement Co., who 
was the defense’s first witness. 

It is probable that the defense case 
will consume at least three weeks. 
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A.S.T.M. Program Announced 


The American Society for Testing 
Materials has issued a_ provisional 
program for the twenty-fifth annual 
meeting which will take place at 
the Chalfonte-Haddon Hall, Atlantic 
City, N. J., June 26-30. By far the 
largest number of items ever included 
on one of its programs are noted, the 
number running up to eighty. There 
are to be twelve sessions, two of them 
in duplicate with simultaneous meet- 
ings on subjects which are assumed not 
to have interest to the same members. 

Monday, June 26, is devoted to com- 
mittee meetings, and the sessions open 
Tuesday morning. Following is the 
program: Tuesday morning, non-fer- 
rous metals, metallography and corro- 
sion; afternoon, wrought, cast and mal- 
leable iron; evening, presidential ad- 
dress, report of administrative com- 
mittee, informal dance and smoker. 
Wednesday morning, steel; afternoon, 
committee meetings; evening, sympo- 
sium on impact testing of materials. 
Thursday morning, fatigue of metals, 
methods of testing and nomenclature; 
afternoon, coal, coke, timber and ship- 
ping containers; evening, simultaneous 
sessions on (a) concrete aggregates, 
road materials and waterproofing; (b) 
preservative coatings. Friday morn- 
ing, simultaneous sessions on (a) lime, 
gypsum, and ceramics; (b) petroleum 
products, insulating materials, textiles, 
and rubber; afternoon, recreation pe- 
riod, golf and tennis tournaments; eve- 
ning, final session on cement and con- 
crete. The secretary of the society is 
C. L. Warwick, 1315 Spruce St., Phila- 
delphia. 





Road Builders Meeting May 15 


The annual meeting and election of 
officers of the American Road Builders 
Association will take place May 15 at 
the Automobile Club of America, New 
York City. The meeting of members 
of the association is scheduled for 3 
p.m. following a meeting at 10 a.m. * 
the board of directors. At 6:30 p 
the annual dinner will be held, etter 
which the program provides for a re- 
port on the election results, and 
addresses by the retiring and the new 
presidents. 


Further Report on Palm 
Beach Bridge 
(Continued from p. 802) 


Two of the arches, it is said in the 
report, are found considerably out of 
correct position. The concrete pushed 
the pier or skewback forms out of shape 
and out of position, and the arches then 
were poured apparently to fit the in- 
correct arches or skewbacks. In turn, 
the spandrel wall forms were built to 
fit the arches. 

No grounds were found by the engi 
neers for believing that any settlement 
of the bed rock under the piers had 
occurred. “The defects of the piers, 
together with the improper method of 
placing the spandrel filling would fully 
account for the accident which oc- 
curred. It is possible also that some of 
the fallen arches may have been con- 
structed in improper positions.” The 
engineers also report that they have 
verified the design, plans and specifica- 
tions and found them adequate. 
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Annual Meetings 





NATIONAL FIRE PROTECTION AS.- 
SOCIATION, Boston, Mass.: An. 
out Meeting, Atlantic City, 3 


NATIONAL HIGHWAY TRAFFI: 
ype 5 ca New York (}: 
Annua eeting, New Y City 
May 12. si ‘ag 

AERCAN WATER WORKS ASs0. 

ATION, New York City; \ 

a Convention, Philadelp| 
May 15-19. 

ee ASSOCIATION OF EN. 

Chicago; Annual! < 
Satan Salt Lake City, Utal 
June 5-7. 7 
nA CONFERENCE ON CITY 
PL. NING, Boston, Mass.: An- 
San “lcaline. Springfie ld, 
June 5-7. 

AMERICAN SOCIETY OF CIVIL 

ENGINEERS, New York; Annual 
Portsmouth, e 





Mass . 


Convention, 


June 21-22. 
—* mreur THE PROMOTION 
NGINEERING EDUCA- 


TION, "Wabeeraie of Pittsburgh; 
Annual Convention, University of 
Illinois, June 20-23. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Philadelphia ; 
Annual Meeting, Atlantic City, 
N. J., June 26-30. 





The Milwaukee Chapter, A.A.E., has 


elected officers as follows: President, 
Ralph M. Kibbe; vice-president, H. | 
Foster; directors, John A. Harrington 
and J. A. B. Tompkins. 


The Jamestown Engineering Society 
has elected the following officers: 
President, W. J. Knauer; vice-president, 
aE Graham; secretary, Archie W. 
Roberts; treasurer, Francis Irvine. 


The St. Joseph Valley (Ind.) Chap- 
ter, A. A. E. has elected the following 
officers for the year: President, H C. 
Weaver; vice-president, J. L. Stevens; 
secretary-treasurer, E. R. Austin. 


PERSONAL NOTES 





W.N. RYERSON, for several years 
manager of the Great Northern Power 
Co. at Duluth, has resigned to become 
secretary of the Duluth Chamber of 
Commerce. 


E. S. SMITH, superintendent of 
public works, department of highways, 
Ohio, has resigned because of ill health. 
His successor has not yet been appointed. 


C. G. TROWBRIDGE, city engineer 
and superintendent of construction, 
Decatur, Ga., has resigned to engage in 
engineering work with the St. Simons 
Island Investment Co. 


P. J. HURTGEN has been ap- 
pointed city engineer of Kenosha, Wis., 
succeeding B. C. Brennan, resigned. 


Cc. U. Smita has been appointed 
district engineer of the Chicago, Mil- 
waukee & St. Paul Ry., with headquar- 
ters at Milwaukee, Wis. He succeeds 
O. H. Frick, who has been promoted. 
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Ww. L. Loz1eER, of Rochester, 
\. Y., has been appointed engineer in 
charge of public improvements, Seneca 
Falls, N. Y¥. 

CHARLES MATER, resident en- 
vineer on the construction of the Pearl 
Street bridge, Grand Rapids, Mich., 
has resigned to accept another position. 
A, E. WHITLOCK, one of the staff of 
the Westcott Engineering Co., will 
succeed him. 

C. E. RICE, city engineer, Wooster, 
Ohio, has resigned, effective May 1. 


JAMES A. MORTLAND, bridge 
engineer for the Florida State Highway 
Department, has resigned to open a 
private office in Tallahassee, Fia., as 
a consulting engineer specializing in 
bridge design and construction. 


JaMEs E. SELLERS, assistant 
engineer of the Verde River Water 
Project, Phoenix, Ariz., has resigned 
and has gone to Chicago for special 
investigation work in connection with a 
report of the Colorado Flood Control 
which he is completing for Chicago 
interests. Before he assumed charge 
of the design and construction of the 
Verde River Project he was_ senior 
highway engineer with the Arizona 
State Highway Department. 


A. W. GRAHAM, chief engineer of 
the Missouri State Highway Depart- 
ment, has resigned, effective May 1, 
and his assistant C. W. Brown is acting 
in his place until a permanent appoint- 
ment can be made. 


LESLIE H. BALKNAP, deputy 
state highway commissioner, Lansing, 
Mich., has resigned and will be suc- 
ceeded by G. C. Dillman, an engineer 
in the department of maintenance. 


E. A. VAN DEUSEN has resigned 
his position with the New England 
Power Co. to become assistant hydraulic 
and structural engineer with the United 
Hudson Electric Corp., Poughkeepsie, 
N. Y. He was at one time engineer 
with the Southern Power Co., N. C., and 
later with the Fargo Engineering Co., 
Jackson, Mich. 


MasJoR WILLIAM A. MIT- 
CHELL, Corps of Engineers U. S. 
Army, has been confirmed by the Senate 
to be professor of civil and military 
engineering at the United States Mil- 
itary Academy, West Point, N. Y. 


H. P. BORDEN, late member of 
the Board of Engineers of the Quebec 
Bridge, and former consulting engi- 
neer to the Department of Railways 
and Canals of the Canadian Govern- 
ment, has opened a consulting office in 
Ottawa. Mr. Borden will specialize 
in bridges and structures, both steel 
and concrete, and in reports, inspec- 
tions, estimates and _ investigations. 
Mr. Borden has had wide experience 
in bridge engineering practice. After 
graduation from McGill University, he 
was assistant engineer in the bridge de- 
partment fo the Canadian Pacific Ry. 
He then became assistant chief engi- 
neer in the structural department of 
the Montreal works of the American 
Locomotive Co. Later, he was made 
structural engineer of the Canadian 
Pacific Ry. In 1908, he became assist- 
ant engineer, Board of Engineers of the 
Quebec Bridge, being appointed a mem- 
ber of the board early in 1916 upon the 
death of C. C. Schneider. 





BUSINESS NOTES 





A. RENNOLDS, formerly with the 
Equipment Corporation of America, 
announces the organization of the 
RENNOLDS EQUIPMENT CoO., 
with offices in the Lumber Exchange 
Bldg., Chicago. The Rennolds company 
will handle a complete line of con- 
tractors’ equipment and _ will buy 
slightly-used machinery to rebuild, sell 
or rent. 


The CONTRACTORS TRADING 
Co., New York, is to take over the 
sale of the building construction equip- 
ment of the LAKEWOOD ENGI- 
NEERING CoO. only in the New York 
territory; roughly speaking the eastern 
half of the State of New York and the 
northern half of the State of New Jer- 
sey. It will not have charge of all the 
sales territory of the Lakewood com- 
pany as might have been inferred from 
the note in the issue of May 4, p. 755. 





EQUIPMENT AND 
MATERIALS 


New Concrete Road Tamper 


A concrete-road finishing machine 
which performs several operations si- 
multaneously and finishes the slab by 
passing over it once has been developed 
and tried out by the Dunn Road Ma- 
chinery Co., Conneaut, Ohio. Briefly 
the machine consists of a carriage which 
travels on the side forms and carries 
the power unit and operating mecha- 
nism. It is propelled by winding up 
a cable anchored ahead or to the rear. 
The operator rides on the machine. 

An auxiliary strike-off pushes the 
surplus material ahead and smooths the 
slab off about 2-in. high. Behind comes 
the main strike-off or clearing tamper 
which has a slow vertical movement 
to press down the surface stone. Then 
come in order a spader, a tamper, and 
a finishing belt. In case reinforcement 
is used a_ sub-strike-off is attached 
ahead of the auxiliary strike-off. The 
clearing tamper, spader and finishing 
tamper have special purposes and ac- 
tion as follows: 

The clearing tamper has a vertical 
movement, with a long stroke and runs 
at a comparatively slow speed, a ratio 
of 1:3 with the other tamping mem- 
bers. Its action is such that all large 
pieces of aggregate are pressed down 
a little below the finished surface, as 
its stroke is adjustable, but without 
variation when set; the distance below 
the surface that it will drive the large 
pieces can be predetermined. The re- 
sult of this action is such that the con- 
crete is pressed or squeezed into a 
dense mass, but without separating the 
coarse from the fine material. 

The spader is a blade § in. thick, and 
is hung from the ends of five eccentric 
driven rocker arms. Its speed is 125 
strokes per minute, which is of such 
relation to the forward movement of 
the machine that the area of the con- 
crete touched at each stroke overlaps 
that touched by the preceding stroke. 
In consequence all portions of the road 
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surface are struck twice with this tool, 
and considerable of the surplus water 1s 
brought to the surface. The spader 
blade is adjustable as a whole as to 
depth of stroke, and by separate ad- 
justments of the drive bolts can be 
varied in contour. 

The tamper, a 4 in. channel mounted 
with flanges up, is hung from the rear 





ends of the rocker, and has an alternate 
motion with that of the spader. It has 
a tamping and pressing action and its 
effect is over a greater area, but not as 
deep as that of the spader. The result 
of this action is to fill all surface and 
interior voids with mortar, and at the 
same time press out practically all 
of the remaining water, leaving the 
surface in an almost finished condition, 
and true to contour. This member has 
adjustment similar to that of a spader, 
both as to length of stroke and con- 
tour. 





Tilting Dipper for Dredges 


A dredge dipper which discharges 
by tilting forward so as to tip out its 
load instead of dropping it through the 
bottom of the bucket, is being marketed 
by the Bay City Dredge Works, Bay 
City, Mich. This new dipper has been 
used on drainage work in Wisconsin 





and Minnesota and, it is stated, will 
handle any material but is particularly 
successful in handling sticky soil or 
soil containing boulders or roots diffi- 
cult to drop through the regulation bot- 
tom-discharging dipper. The dipper is 
made in capacities of from 3 cu.yd. to 
2 cu.yd. 


Out-of-the-Ordinary 
Trade Publications 


The KOEHRING Co. of Milwau- 
kee has issued a small booklet written 
by Philip Koehring of the company 
entitled “Built To Endure.” It is most 
attractively illustrated in color sketches. 
The scheme of the book is to compare 
on opposite pages ancient and modern 
structures of somewhat similar natures, 
such, for instance, as the Acropolis at 
Athens with the Bush Terminal; the 
Coliseum at Rome with the New York 
Yankees’ stadium; the Roman viaduct 
at Nimes with the Tunkhannock via- 
duct. All of the modern structures are 
of concrete. 
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Business Side of Construction 
Facts and Events that Affect Cost and Volume 





Contracts for First Quarter of 1922 Promise 
Active Summer Construction 


All Construction Exceeds $700,000,000—Residential $250,000,000— 
Contracts of Last Six Months $1,360,000,000 


Volume of summer construction can 
be fairly gaged by the number and 
value of contracts awarded in the first 
quarter of this year. Seventeen hun- 


value of the jobs reported. Thus, engi- 
neering construction already signed up 
and mostly underway exceeds $460,000. - 
000 in the United States (about $50,- 








TABLE I—VALUE OF CONTRACTS LET IN THE UNITED STATES IN JANUARY, FEBRUARY 


AND MARCH, 1922 


New Middle Southern 
England Atlantic 
Waterworks $15,000 $734,000 $341,000 
Sewers 32,000 2,453,000 809,000 
Bridges 220,000 2,165,000 963,000 
Execav. and 
dredging 68,000 25,000 329,000 
Streets and 
roads... 1,165,000 10,504,000 20,293,000 
Industric! 
works... . 4,905,000 9,811,000 13,150,000 
Buildings... 8,776,000 54,433,000 6,113,000 
Fed. Gov't. 
work. .... 41,500 6,013,000 962,000 
Miscel..... . 423,000 23,530,000 215,800 
Total... $15,645,500 $109,668,000. $43,175,800 





dred sixty-nine important engineering 
contracts were let in the United States 
from Jan. 1 to Apr. 1, valued at $308,- 
040,000—over $100,000,000 heavier than 
in the same period of 1921, and about 
$160,000,000 more than in the first 
quarter of 19138. These figures and 
those in Table 1 are compiled from Con- 
struction News, where minimum pro- 
jects reach $25,000 each on public work 
and $150,000 in the case of commercial 
buildings. Residential building is not 
included, but is listed separately in 
Table II (F. W. Dodge figures) for the 
Northeastern quarter of the United 
States. Geographic distribution of con- 
tracts let, as reported by Engineering 
News-Record, is shown in the map and 
in Construction News, p. 239. 

Smaller engineering construction con- 
tracts (jobs worth less than the mini- 
mum reported in Construction News) 
will easily aggregate 50 per cent of the 


Middle West of Miss. Western Total 
est 

$888,000 $1,014,000 $550,000 $3,542,000 
3,503,000 894,000 342,383 8,033,383 
572,000 1,009,000 297,000 5,226,000 
108,000 531,000 294,000 1,355,000 
11,500,000 9,689,000 9,994,000 63,145,000 
7,493,000 2,425,000 2,938,000 40,722,000 
41,708,000 15,415,000 19,304,000 145,749,000 
47,000 . 2,252,000 9,315,500 
914,810 3,460,460 2,408,000 30,952,070 





000,000 for Canada). Atleast a quarter 
of a million dollars worth of residential 
construction was placed under contract 
in the first quarter. Total contracts 











TABLE II—RESIDENTIAL CONTRACTS LET, 
FIRST QUARTER, 1922 





District Value 
Boston ndsues $9,578,300 
New York. ........; 55,908,300 
Philadelphia. . 20,178,800 
Pittsburgh 13,076,600 
Chicago 22,038,100 
Minneapolis 1,786,200 

WS ss eee sess svecesscs | EROOGONe 








for the first quarter therefore exceed 
$700,000,000. It must also be borne in 
mind that total contracts placed in the 
last quarter of 1921 reached $650,000,- 
000. Probably one billion dollars’ worth 
of construction is now under way. 


DISTRIBUTION OF IMPORTANT CONTRACTS FOR FIRST QUARTER, 1922 


Wes+ 


344; Contracts 
$ 28,112,000 





New England, 
104 Contrac 
$ 15,045,500 


Sixth Week of Coal Strike 
Brings No Solution 


Stocks Outlast Early Estimates—wN 
Solution Adequate that Fails 
to Stabilize Industry 


The outstanding feature of the coq! 
strike now approaching the end of its 
sixth week is the utter indifference of 
the public, which, as time rolls on, ap. 
pears to increase rather than to break 
down. When the strike began it was 
estimated that anthracite stocks would 
be adequate for six to seven weeks. 
Since then the miners and operators 
have been in conference off and on but 
no conclusions have been announced. 
Anthracite production has been prac- 
tically zero, but no one appears to be 
in the least alarmed over the possibil- 
ity of immediate shortage. 

Bituminous stocks, it was estimated, 
would be good for not less than two 
months. The miners figured that pro- 
duction during the strike would not 
run more than 3,500,000 tons per week, 
while the non-union operators counted 
on 5,000,000 to 6,000,000 tons per week 
The fact is that weekly production hov- 
ers about 4,000,000 tons, which are 
supplemented by another 4,000,000 tons 
drawn from consumer stocks. 

Immediately after the strike was 
called it began to make inroads on the 
non-union forces and today it is esti- 
mated that in central and western 
Pennsylvania alone more than 60,000 
non-union miners are out. Despite 
this, the opinion prevails that lack of 
demand controls the output of the non- 
union mines and that if there were a 
market for it more coal could be pro- 
duced. 


RUSSELL SAGE INVESTIGATION 


An investigation by the Russell Sage 
Foundation has disclosed that during 
the thirty years from 1890 through 
1921 the bituminous mines have been 
open for work on an average of only 
214 days per year. Based on a work- 
ing year of 304 days, this means a 
loss of 90 working days, of which 37 
per cent has been due to overdevelop- 
ment of the mines, which have a capac- 
ity of 700,000,000 to 900,000,000 tons 
annually to meet a demand of only 
500,000,000 tons. Seasonal variation 
in demand is said to account for 47 
per cent of the lost time. 

It is generally recognized that rad- 
ical readjustment is necessary if the 
industry is to be established on a stable 
basis and —— to accomplish this 
range all the way from government 
ownership to regional grouping of mine 
properties under private ownership, 
with standardized prices for the vari- 
ous sections of the country. Recent 
reports from Washington indicate that 
the President and his advisors are at 
work on the problem but no informa- 
tion is available as to the direction or 
progress of their thought except the 
intimation that they do not contem- 
plate federal supervision. All things 
considered, it is probable that before 
June 1 conditions will demand some 
solution that will effect a prompt re- 
sumption of work in the mines. 
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Nhe adalat ng eterna concerti peeteennentnemnenenanee 
“Ups” Balance the “Downs” Production and Materials Stocks in Ten Cities 


Is the Market Turning ?—Construction 
' 73 Per Cent Heavier Than a 
Year Ago 


Looking over the News-Record’s 
monthly prices in the May 4 issue one 
is rather startled by the numerous 
black-face figures. Bold-face type 
means higher prices. Light rails are 
higher by $1 a ton. Cast-iron pipe 
costs more in New York, Birmingham, 
Chicago and San Francisco than a 
month ago. Steel is recovering. Re- 
inforeing bars are up in Pittsburgh, 
New York and Chicago. It won’t be 
very long before Dallas and the Coast 
will reflect the new thrust. Prices of 
structural shapes are climbing. So 
with rivets. Steel sheets distinctly up. 
Lumber fairly steady, but a little down- 
ward. 

By and large, prices are either hold- 
ing their own or actually stiffening. 
Declines are fugitive: Sewer pipe 
cheaper in St. Louis, sand and gravel 
down in Chicago, cement one cent lower 


Unfilled Steel Tonnage Gains—Brick Stocks Shortening— 
Growing Lumber Mill Shortage in Northwest 


Steel—Unfilled steel tonnage on the 
books of the United States Steel Cor- 
poration on Mar. 31, 1922, aggregated 
4,494,148 tons. Owing to developments 
in the coal strike this tonnage will be 
supplemented by an estimated gain of 
500,000 tons, making the total unfilled 
orders for the month ending Apr. 30, 
1922 amount to about 4,994,148 tons. 
Production increased about 2 per cent 
of capacity in the Corporation’s plants, 
during the week ending May 6, bringing 
the output rate to about 73 per cent as 
compared with 70 per cent, for both the 
independents and the Corporation, on 
Apr. 26, 1922. Total pig iron produc- 
tion increased over 36,000 tons above 
March. 

Cement — United States Geological 
Survey shows cement production 6,685,- 
000 bbl. for March, 1922; an increase of 


CONDITIONS OF MATERIALS STOCKS IN IMPORTANT CENTERS 


construction materials low, but dealers 
have sufficient stocks to meet all normal 
demands except in the case of brick. 
Manufacturers expect, by rushing pro- 
duction, to ship the first new brick into 
New York by June 1, unless prevented 
by further developments in the coal 
strike or the brickmakers strike. 

Chicago—Brick deliveries being made 
at a rate about four-fifths of production 
capacity. Sand and gravel stocks over 
200,000 cu. yd. Activity in sewer pipe 
demand in outlying districts. Expanded 
metal lath stocks low; deliveries take 3 
to 4 weeks. 

Detroit—Local cement mills speeding 
production. Prompt lime deliveries 
from Ohio and Michigan. Only moder- 
ate supply in local yards to meet in- 
creasing lumber demands. 

Denver—Lumber shortage at mills 





Stocks on hand in approximate figures, example: (cement, Denver, 10,000 bbl.) ; time required for delivery of carload lots to city job, example: (sewer pipe, 
3oston, 8 to 10 days); and stocks on hand in general terms, example: (common brick, Atlanta, plenty) 


Chicago San Francisco Detroit Denver Boston Atlanta 
Sewer pipe.... 700 cars Plenty, Ample 24 br. del. Large Del. 48 hr. 
local kilns local plant >= 8@ 10 . 
days. 
Cement.... Ample 1,000 bbl; Plenty 10,000 bbl. Plenty 35 cars 
nearby mills near Mich. del. 5@ 8 
mills. no 
Lime, common 40@ 50cars Fair stock in 10@ 15 cars ' caaeint Ample; quick 25 cars 
and hydrated local yards. deliveries 
Common brick 100,000,000 Fair 1,000,000 Shortage Plenty 
Hollow tile Ample 3@ 5 days Small supply; ate Z Sufficient Del 3@ 4 
from works. del. take days 
several days. 
Lumber Sufficient 25,000 M. ft. Moderate Ample Large Plenty 
supply in 24 local stocks 
local yards. yards, in local 
yards. 
Asphalt Del. from Small; del 10 cars 
refineries, take several 
2 @ 3 days. days. 


in Duluth, pine down $1 in Chicago, 
fir down $2 im San Francisco. Else- 
where prices are unchanged—or firmer. 

Clearly prices are stiffening under 
the strong new construction demand. 
The “ups” just about balance the 
“downs.” This is true throughout the 
list. Engineering News-Record’s Con- 
struction Cost Index Number perfectly 
reflects the construction material and 
labor market. Last month 164.72, to- 
day 164.62. 

Contracts let in April, 1922, as re- 
ported in Construction News, are 
valued at $142,800,000, as compared 
with $105,667,000 in April, 1921. Di- 
viding each of these figures by the 
Cost Index Number applicable for the 
time, in order to reduce both values to 
1913 purchasing power, gives only 
$50,000,000 for April, 1921, as against 
$86,600,000 for April, 1922. This 
means that contracts awarded last 
month were 73 per cent heavier in vol- 
ume (not in mere money value) than 
contracts let in April one year ago. 

This may explain why the market for 
construction materials is stiffening. 


Next week—résumé of recent public 


bond sales. 





2,407,000 bbl. over February, 1922, and 
a decrease of 78,000 bbl. compared with 
March, 1921. March shipments _in- 
creased 3,717,000 bbl. over February, 
1922, and 781,000 bbl. over March, 1921. 
There were 13,824,000 bbl. on hand Mar. 
31, 1922, as against 14,142,000 bbl. on 
Feb. 28, 1922. 


Brick—Data as of April 1 from 100 

lants reporting to the Common Brick 

anufacturers’ Association of America, 
show 39,000,000 bricks produced in 
March, with shipments 33,000,000. 
Number of burned bricks on _ hand 
totaled 22,969,000 as against 83,900,000 
on Mar. 1, 1922. Current demand is 
moving the product about as fast as it 
can be burned. 


Lumber—An average of 384 mills re- 
porting to the National Lumber Manu- 
facturers’ Association for the four 
weeks ending Apr. 22, show 769,255,762 
ft. cut; 831,148,266 ft. shipped and or- 
ders for 971,227,990 ft. b.m., as com- 
pared with 720,744,343 ft. cut; 743,- 
469,637 ft. shipped and orders for 780,- 
201,616 ft. during the month ending 
Mar. 25, 1922. Production for the week 
ending Apr. 29 was 73 per cent below; 
shipments 93 per cent and demand 22% 
per cent above normal. 


New York—Manufacturers’ stocks of 


New York Los Angeles Birmingham 

Sufficient; Plenty; del Local plants, 
del. prompt. prompt. large stocks 

60,000 bbl. Sufficient 1,000 bbl; 

24 br. from 
Leeds. 
Moderate 10 cars 
Shortage Yards well Local kilns; 
. stocked; heavily 
del. 24 hr stocked. 

Large plants Largestocks Local plants; 
near city; in local heavily 
shipments yards. stocked. 
by water. 

Del. 24 hr. Plenty of Large mills 
Stocks fir; no within 200 mi. 
large pine or spruce 

NY eS Pie or ie ig oe ve 
near city. 


supplying this market, but no deficit yet 
felt in local yards. About 1,000,000 
bricks on hand. 


Minneapolis — Stocks ample. De- 
liveries from plants slightly delayed. 
Lumber stocks larger, averaging 75@80 
per cent of normal in Northwest trade 
area. 

Philadelphia—Proposed reduction in 
sewer pipe and hollow tile prices causes 
falling off in demand. Asphalt and 
manila rope shipments very active. 
Supply of paving stone and wood block 
sufficient for present requirements. 
Lumber stocks, in yards, fairly complete 
with the exception of hard woods. De- 
mand for all grades of lumber greater 
than expected. 

Boston — Common brick market 
serious; also shortage of “water struck” 
brick. No reserve brick in New Hamp- 
shire to draw upon. Local output is 
sold faster than it can be produced. 

San Francisco—About 25,000 M. ft. 
of lumber on hand and more arriving 
every day; demand increasing. 

Atlanta—Sand and gravel delivered 
in 24 hr. from local pits; 3@4 cars of 
structural steel shapes on sidings. 

Birmingham—Small stock of track 
supplies; but cast-iron pipe reserve 
large and complete. Structural steel 
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manufactured locally. No market for 
paving blocks, sand, gravel or crushed 
stone. 
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Labor in pine industry constituted 
37 per cent of the total cost of produc- 
tion in 1921, compared with 46 per cent 
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in 1920, according to the Southern p 
Association. Skilled labor rate 
creased 22 per cent during 192}, 


ne 





Weekly Construction Market 


HIS limited price list is published Moreover, only the chief cities are quoted. complete quotations for all construct on 
weekly for the purpose of giving cur- Valuable suggestions on costs of work materials and for the important ci! ies 
rent prices on the principal construction can be had by noting actual biddings as ‘The last complete list will be found 
materials, and of noting important price reported in our Construction News section the issue of May 4; the next, on June 1 
changes on the less important materials. The first issue of each month carries 
: Minne- San 

Steel Products: New York Atlanta Dallas Chicago apolis Denver Francisco Seattle Monirea 
Structural shapes, 100 Ib..........+$2.58 $3.35 $4.00 +$2.48+ $2.76 +$3.50 $3.10 +$3.60 $3.75 
Structural rivets, lOO lb........... +3.50 3.90 5.50 +3.10 3.90 4.45 4.50 3.75 6.50 
Reinforcing bars, } in. and larger, 100 

Oe oh G Bees aaah ak ak eee aie a sad +2.48 3.22 3.50 +2.38 +2.66 3.423 2.55 +-3.60 2.75 
Steel pipe, black, 2} to 6 in. lap, 

discount..... ech tei a 61% . 61.15% 45°% 598% 61.9-5% 44% +56.1% 53% 30.00 
Cast-iron pipe, 6in. and over, ton. .46.80@47.80 42.00 48.30 +44.10 48.00 +55.00 +51.00 +52.00 —50.00 

Concreting Material: 

Cement without bags, bbl.......... +2.69 2.39 2.25 L877. . 2.06 2.90 2.43 2.94 —2.48 

CROWN, BOR. CIE. «oan ecnsb enn 1.75 1.85 2.25 —1.80 1.50 2.50 2.29 1.50 1.50 

CE INS Sco ccs dns op anew ase 1.00 Rie 2.25 -——1.80 1.00 1.10 1.50 1.50 1.25 

Crushed stone, } in., cu.yd......... 1.75 1.90 2.73 1.60 2.25 3.50 2.25 3.00 2.00 
Miscellaneous: 

Pine, 3x12 to 12x12, 20 ft. and under, i ; 

M. fe. . Shan ia Sou 48.00 36.00 +34.50 —40.00 39.00 + 36.75 — 26.00 20.00 47.00 
Lime, finishing, hydrated, ton... 15.80@16.80 18.00 25.00 18.00 29.00 24.00 22.00 24.00 21.00 
Lime common, lump, per bbl....  2.75@3.18 — 1.25 2.50 1.40 1.40 2.70 1.75 2.80 11.00 
Common brick, delivered, 1,000. 4-21.40@23.40 9.00 Pa 8S 11.00 15.00 12.00 15.00 14.00 16.00 
Hollow | building. tile, 4x12x12, : : ‘ 

MOREE 5455050% Cee .0795 115 .0821 .0752 .08 12 —.09 
Hollow partition tile 4x12x12, , ; 

en eae .11120 + .072 115 .0657 .08 -108 GO) Sica 
Linseed oil, raw, 5 bbl. lots, gal... +.95 96 1.09 +.99 +1.06 +1.12 +1.01 86 —.97 

Common Labor: 

Common labor, union, hour......... .75 35 seeecces .80 eases. -50@.55 .56} .50@.60 ... 
Common labor, non-union, hour..... .44@.60 .20 .25 .724 .40@.50 .35@.50 .474@.50 _—_.......... .20@. 30 

: P ——Prices are t - Minneapolis quotes on fir instead of pine. houses except C. I. pipe, which is mill price 

nT ae ie olen ion Brick, sand and ‘hollow tile delivered. Ce- plus freight to railway depot at cae tear 


ties are specified. Increases or decreases 
from previous quotations are indicated by 
+ or signs. For steel pipe, the pre- 
vailing discount from list price is given: 
45-5% means a discount of 45 and 5 per 
cent. Charge is 15c. per 100 Ib. for cutting 
reinforced steel into 2-ft. lengths or over. 


New York quotations are delivered except 
tiles, which are “on trucks.” Common lump 
lime per 280-Ib. net; both lump and_ hy 
drated quoted f.o.b. cars New York. Sand 
gravel and crushed stone are quoted along- 
side dock. Cement and steel pipe delivered 
to contractors on job. Gravel ready mixed 
$1.75 per cu.yd. 


Chicago quotes hydrated lime in 50-Ib. 
bags; common lump line per 180-Ib. net. 


Price tendencies upward in principal 
construction materials. Steel shapes 
and reinforcing bars quoted at $1.60, 
Pittsburgh, with quotations creeping 
toward $1.70; the price of $1.50 per 100 
lb. having very nearly disappeared from 
the market. Shapes and bars up 10c. 
per 100 lb. in New York, Chicago and 
Minneapolis during the last two weeks; 
stiff advances in Denver and Seattle. 
Stronger demand coupled with con- 
tinued scarcity of pig iron reflected in 
rise in cast-iron pipe prices. Denver 
quotes $55 as against $52; Seattle $52 
advanced from $51 and San Francisco 
$51 as compared with $50 per ton last 
week. 

The coal situation, entailing increased 
production costs, has made itself felt 
in advanced cement prices, New York 





Gravel and crushed store 
quoted at pit. We quote on brown lime 
per 180-lb. net; white is $1.70 for Kelly 
Island. and $1.55 for Sheboygan. Common 
labor not organized. 

Denver quotes on fir instead of pine. 
Cement “on tracks’; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is at ware- 
house. Linseed oil, delivered, in wooden 
bbl. Common lump lime per 180-lIb. net. 

Atlanta quotes sand, stone and gravel 
per ton instead of cu.yd. Common lump 
lime per 180-lb. net. 

Dallas quotes lime per 180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 

San Francisco quotes on Heath tile, 53 
x 8 x 11). Prices are all f.o.b. ware- 


ment on cars, 


Changes Since Last Week 


quoting $2.60 as against $2.40 per bbl. 
delivered, without bags. 

Raw linseed oil quotations are above 
the dollar mark in four important 
centers, namely: Dallas, Minneapolis, 
San Francisco and Denver. New York 
price advanced 6c.; Chicago, 9c.; Minne- 
apolis, 4c.; San Francisco and Denver, 
Je. per gal. (5 bbl. lots). 

Lumber prices, all grades, remain 
fairly firm throughout the country, 
Denver and Seattle, however, report 
growing mill shortages. Mills in the 
Seattle district are behind in shipments 
despite the fact that all operations are 
running full blast, with two shifts 
working. The labor situation at this 
point is practically stabilized with sup- 
ply but trifle in excess of demand. 
Common brick quoted in New York 


minal. Common lump lime per 180-Ib. net. 
Lumber prices are to contractors in yards at 
San Francisco. Lumber price is for No. 1 
fir, common. 

Seattle quotes on Douglas fir instead of 


pine. Lump finishing lime per 180-lb. net. 
Hollow building tile delivered. Hydrated 
lime in paper sacks. 


Montreal quotes on fir instead of pine. 
Sand, stone, gravel and lump lime per ton. 
Lime and tile are delivered; cement, sand, 
gravel and stone, on siding; brick f.o.b. 
plant; steel and pipe at warehouse. Hol- 
low tile per ft. Cement price is in Canadian 
funds (the Canadian dollar stands at 98.62 
cents). Bag charge is 80c. per bbl. Dis- 
count of 10c. per bbl. for payment within 
20 days from te of shipment. Steel pipe 
per 100 ft. net; 23-in., $30; 6-in., $110. 


at $18@$20 as against $17 per 1,000 
wholesale, last week. The Hackensack, 
Raritan, Staten Island, Connecticut and 
Haverstraw shipping centers, forward- 
ing brick with all possible haste, can- 
not begin to fill the demand. The 
regular dealers’ quotation of $18, ad- 
vanced $1 during the week, was further 
supplemented by voluntary bids of $20 
and higher on the part of buyers in 
order to obtain the much needed mate- 
rial. Strikes in the Raritan and Hud- 
son River districts, coupled with short- 
age of coal and coal dust, add to the 
seriousness of the situation. Several 
manufacturers have granted wage in- 
creases in order to keep up production 
and negro labor from the South is being 
rapidly forwarded to plants supplying 
the New York market. 











